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Recent C-£ Steam Generating Units for Utilities 


CHESTERFIELD POWER STATION 


VIRGINIA ELECTRIC AND POWER COMPANY 
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he C-E Unit illustrated here is 


now in process of fabrication for the Chesterfield 


nr 


Power Station of the Virginia Electric and Power 


Company near Chester, Virginia. I 
It is designed to produce, at maximum 
continuous output, 650,000 Ib of steam per hr at 
875 psi and a total temperature of 900 F. 
The unit is of the 3-drum type with 2-stage 
superheater. The furnace is fully water cooled, using : 
closely spaced plain tubes on all walls and finned ( 
tubes in the roof area; it is of the basket-bottom type 
discharging to a sluicing hopper. Regenerative air 
heaters follow the boiler surface. 
Pulverized coal firing is employed using I 
C-E Raymond Bowl Mills and Vertically-adjustable, " 
Tangential Burners. Auxiliary 
Type R horizontal burners are used 
in the front wall above the tangen- 
tial burner level. Bypass dampers . 
are employed to supplement the 
vertically-adjustable burnersin || || LJ Jiffy” 
maintaining accurate superheat f 
control. B-200 
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COPES Pressure Reducing Valves are designed for 
tough jobs demanding greater accuracy and depend- 
ability than can be obtained with ordinary stock valves. 
They are built to give as good results under emergency 
conditions as in normal service—to avoid objectionable 
vibration, noise and wear. Each is engineered for the 
individual installation, to assure close pressure control 
and long service life with minimum maintenance. 

The COPES line is complete, covering a 
controlled pressure range from 27 inches of mer- 
cury vacuum to 600 psig. Valves are direct- or 


relay-operated, self-contained or actuated by a 





Type R-DSLH, 
relay-operated 

for remote control 
Below: Type DBI is 
direct-operated and 
self-contained - 


ENGINEERED BY THE 


MAKERS OF COPES 


FLOWMATIC 






Type W-DBI. 
Weight loaded, 


direct-operated 








Type 3-SH-2C for heavy 
duty. Relay-operated, 
self-contained 


Type R-DBI for remote 
control from master 


2 








master control—as dictated by the individual 


operating conditions. Write for Bulletin 477. 


NORTHERN EQUIPMENT COMPANY 
486 GROVE DRIVE, ERIE, PA. 
BRANCH PLANTS: Canada, England, France and Austria 


Representatives Everywhere 









Boiler Feed Water Control... Excess or 
Constant Pressure Control, Steam or Water 
... Liquid Level Control ... Balanced Valves 
. . » Desuperheaters . . . Boiler Steam Tem- 
perature Control... Hi-Low Water Alarms. 


April 1948—C OO MBUSTION 














In 

1 
wor 
dus 
bee 
thre 
Bric 
der 
the 
nee 
dul 
in © 
loss 
dev 
a ti 
tim 
greé 
situ 
tigh 
blac 

S 
mer 
mal 
met 
met 
fun 
for 
wes 
to ° 
pro 

\ 
pre 
rest 
stit 
wit 
cert 

T 
nat 
suc 
poi 
yea 
inte 
int 
dist 
dus 


Co 











FDITORIAL 





Industry Again Penalized 


The coal strike could hardly have been staged at a 
worse time from the standpoint of gravely affecting in- 
dustrial production. As this is written, the miners have 
been “unwilling to work”’ for more than a month; but 
through the efforts of Speaker Martin and Senator 
Bridges in bringing about a compromise on the pension 
demands, are slowly returning to the mines. However, 
the loss in production is irreparable. Exports of badly 
needed coal to Europe were stopped; railroad sche- 
dules had to be drastically curtailed; and production 
in many lines was seriously affected, with consequent 
loss of wages to thousands of workers. But the most 
devastating of all has been the effect on steel output at 
a time when the demand for durable goods is at an all- 
time high and the steel industry has been experiencing 
great difficulty in meeting deliveries. In fact, the plate 
situation has long been tight and is becoming still 
tighter—a condition that is playing into the hands of 
black market speculators. 

Superimposed on the present domestic and com- 
mercial demand for steel are the prospects of large de- 
mands to meet a national defense program, a govern- 
ment-sponsored shipbuilding program, and the require- 
ments of the Marshall Plan which is now getting set to 
function. Reference to the power requirements set up 
for ERP, as given in the table on page 35 in the Mid- 
west Power Conference Report, will indicate the extent 
to which demands will be made upon American steel 
production for this purpose alone. 

Many are now of the opinion that in view of the un- 
precedented demands and the loss in steel output as a 
result of the coal strike, it may become necessary to in- 
stitute some form of control of this commodity; not- 
withstanding the undesirability of such a measure, from 
certain angles. 

The whole productive and economic structure of the 
nation is so dependent upon a sustained fuel supply that 
such an interruption is indefensible, regardless of the 
points at issue. A repetition of the situation every two 
years at the expiration of a coal contract, or in the 
interim to suit the whims of John Lewis, is becoming 
intolerable. Some way must be found to settle labor 
disputes in the coal industry without penalizing all in- 
dustry through stoppage of coal supply. 
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The Engineer in Civic Affairs 


For many years there has been much talk and agita- 
tion within engineering circles for engineers to take a 
more active part in civic affairs, both national and 
local, to an extent comparable with that of the legal and 
medical professions. It is pointed out that engineers 
are held high in public esteem, yet their advice is seldom 
sought on public affairs, despite the important rdle of 
engineering in our social and economic advancement as 
well as in our national defense. 

It is a fact that considerable progress has been made 
by engineers collectively, through their professional 
societies, in achieving such recognition in certain 
localities and to a lesser extent nationally—probably to 
a greater extent than is realized by the average mem- 
ber—but there is no denial of the fact that individually 
engineers have not attained the influence in public 
affairs, neither local nor national, that has been achieved 
by lawyers. 

Many explanations have been offered for this situa- 
tion but fewer practical suggestions have been made for 
overcoming it. It is therefore pertinent to note the ad- 
vice given by S. M. Dean, of The Detroit Edison Com- 
pany, in a talk before the Midwest Power Conference, 
who said in substance: 

“The first requirement is that we rid ourselves of the 
commonly held opinion that governmental agencies and 
politicians are per se a no good lot. The rdle of the 
legislator or public official is not an easy one.... They 
are under constant and confusing pressures from several 
departments of government affected, the press, and 
various pressure groups, and are glad to turn to some- 
one of their acquaintance who has experience in the 
situation in question, and in whose integrity and judg- 
ment they have confidence. . .. That is where the 
public-spirited engineering group comes in. . If the 
engineers of such a group can make the acquaintance of 
the public’s representatives and executives and by being 
helpful can gain their confidence, they will be on the 
road to exercising a real influence in public affairs.” 

This is sound advice based on the experiences of one 
of a group of engineers that has taken a notably success- 
ful part in local affairs. It is worth applying more 
generally, by both engineering bodies and individual 
engineers, wherever opportunity is offered. 




















i a a bet ut P — 
” ~ “ 


7 
, 
‘ 








- = at. = . — | ies a 
SS 
Se Prine ; ~* > > 
~. ; 
. we = A 
~ =. Te aa 
*. Tae pe ER ¥ "3 
> > da aie 
wer" 7g 
» - 
i~ . 
; * - 


Pan. 2 Be 


Fig. 1.—Artist’s sketch of steel plant with power plant in center foreground 


Steam for Chile’s New Steel Plant 


By F. C. SENIOR 
Engineering Manage?, Chile Steel Project, Koppers Company 








This steel plant now under construction 
will be the second largest in South America. 
Its boiler plant will initially contain two 
70,000-lb. per hr steam generating units 
designed for burning coke breeze and 
blast-furnace gas or coke-oven gas. A 
waste-heat boiler will generate steam by 
waste heat from the open-hearth furnace. 
Normally, electricity will be supplied over 
a 90-mile transmission line from a hydro 
plant, but a 2500-kw condensing turbine- 
generator at the plant will provide standby 
power. 


OMPANIA de Acero del Pacifico is now construct- 

ing a complete integrated steel plant in Chile, 

South America. The Koppers Company of Pitts- 

burgh is collaborating in its construction and will also 
participate in its future operation through a co-manage- 
ment contract with Acero. The plant is located on the 
shores of the Pacific on San Vicente Bay near Concepcion, 
about 300 miles south of Santiago, and will be the most 
southerly, integrated steel works in the world. It repre- 
sents South America’s second important integrated steel- 


32 


producing unit. The initial installed capacity will be 
approximately 250,000 tons of ingots per year. 

Chilean raw materials will be employed in operation 
almost exclusively, the ore and limestone being trans- 
ported by sea to the company’s pier, and the coal hauled 
by rail from the Lota and Schwager mines, approxi- 
mately 30 miles south of the plant. Electrical energy will 
be of hydroelectric origin from Endesa’s new station at 
Abanico, approximately 90 miles distant, and brought in 
at 154,000 volts to the Company’s main sub-station. 
The Chilean coals possess adequate coking properties, 
and it is expected that selective mining will insure coke 
of acceptable quality for good blast furnace operation. 

Briefly, the installation will consist of a pier and boat- 
unloading tower located in the bay, a raw material bed- 
ding and conveying system to insure uniformity of raw 
materials; a 57-oven complete Koppers by-product coke 
plant; a 20-ft diameter hearth; a modern blast furnace to 
be blown by motor-operated blowers; a steel-producing 
department, including bessemer converter and open- 
hearth furnaces; soaking pits and a 32-in. blooming mill; 
the finishing mills, including a 26—18-in. billet and sheet 
bar mill; an 18-14-12-10-in. combination rod and mer- 
chant mill; sheet, plate and tin-plate mills; and a boiler 
house and standby turbine-generator station of 2500 kw 
initial capacity. 

The plant fuel balance is predicated on underfiring the 
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coke ovens with clean blast-furnace gas; normal use of 
blast-furnace gas at the furnace; motor-operated blast- 
furnace and bessemer blowers; blast-furnace gas base fuel 
on the soaking pits and reheating furnaces with mixed 
150-Btu gas enrichment; coke-oven gas and fuel oil on 
the open-hearth with a waste-heat boiler; and supply of 
(50-Btu mixed gas to the Concepcion area through the 
plant’s distribution system. 

Base fuel for the steam generating unit will be coke 
breeze (minus '/2-in. mesh) of approximately 10,000 Btu 
per lb heating value, supplemented by coke-oven gas to 
the limit of its availability, and ‘“‘dumped”’ blast-furnace 
gas to meet load requirements. It is contemplated that 
it will not be necessary to use more than 0.5 per cent of 
the total fuels when supp'ying the Concepcion area with 
mixed coke-oven gas, and the only purchased fuel will be 
oil for proper control in the open-hearth furnance. 








Fuel Balance 


The plant is located in a very mild temperature zone 
with consequent minimum heating requirements, small 
need for atomization steam for fuel oil burning, and no 
large steam-consuming units in normal operation. Con- 
ditions now existent in Chile are such that it appears un- 
economical to operate the blast-furnace and the bessemer 
blowers with electrically-driven units. It is to be noted, 
therefore, that installed steam generating capacity in this 
plant is somewhat smaller than the usual steel plant 
practice in the United States. 

A standby turbine-generator of 2500-kw capacity is 
also being installed. This is a straight condensing unit 
with 250-psi and 506-F steam at the throttle, to maintain 
certain critical operations in the plant in the event of 
power failure. 

It will be noted from the cross-section that the power 
station contains the fuel dispatcher’s office for the entire 
steel plant. This office is in reality the “heart’’ of the 
plant, and it is from this point that operations will be con- 


trolled during any crisis. The dispatcher will supervise 
and direct the use of generated power during times of 
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Fig. 2.—Section through power plant 




















purchased power failure, as well as control distribution of 
all gaseous fuels, steam, water and other utilities from 
this point. 


Steam Generating Units 


Steam at 250 psi, 506 F will be provided by two Com- 
bustion Engineering steam generators, each rated at 
70,000 lb per hr when burning 100 per cent mixed coke- 
oven gas and 50,000 lb per hr on straight blast-furnace 
gas or coke breeze. It will be noted from the station 
cross-section that they are of the two-drum bent-tube 
type with water-cooled furnace and a long rear arch over 
the stoker. Each boiler has a 14-ft wide by 19-ft long 
Coxe traveling grate stoker designed to burn coke breeze 
with cold air, an Elesco interbank superheater and a con- 
tinuous thin tube economizer. 

The gaseous fuel will be burned in two type R combina- 
tion blast-furnace and coke-oven short-flame burners 
with mixed gas pilot. They are arranged to fire from 
the rear toward the front wall. It is imperative in multi- 
ple-fired boilers, particularly when coke breeze is burned 
in combination with blast-furnace gas, that maximum 
possible protection be given the economizer and the 
induced-draft fan. Therefore each unit will incorporate 
a Western Precipitation tubular type collector having a 
guaranteed efficiency of not less than 85 per cent (based 
on breeze fly ash no finer than 80 per cent plus 10 mi- 
crons). Bypass dampers are provided around the dust 
collector for starting up and when on 100 per cent gaseous 
firing. 

Each steam generator is served by a turbine-driven 
forced-draft fan and a turbine-driven induced-draft fan 
with Thermix type stub stacks. Automatic combustion 
control has been provided. 

Three fuels will be burned in the following order of 
preference: blast-furnace gas, coke breeze and coke-oven 
gas. The fuel and combustion controls will be required 
to supply these fuels selectively to the boilers in this 
order, retaining at the same time, sufficient operation of 
the coke breeze stokers to maintain ignition and totalize 
the air requirements for each fuel on a correct basis, and 
maintaining a predetermined excess air for each fuel. 
Superimposed upon the controls, there will be a blast- 
furnace gas pressure impulse, significant as to the availa- 
bility of blast-furnace gas. In case this gas is unavaila- 
ble and coke breeze, as fired on the stoker, is insufficient 
to meet steaming requirements, coke-oven gas will be 
supplied by the controls to meet requirements. 

Boiler feedwater will come from the plant system whose 
source will be the Rio Bio Bio, approximately 6 miles 
distant. It will be subjected to hot-process soda-lime 
treatment and delivered to the economizer by either of 
two turbine-driven and one motor-driven centrifugal 
boiler feed pump each of 200 gpm capacity. The former 
will be for normal operation and the latter for starting 
up or to adjust the heat balance if required. 


Breeze and Ash-Handling System 


Coke breeze will be brought in from track hoppers by 
an automatic skip system and delivered to 275-ton stor- 
age bins by a traveling-tripper belt conveyor. 

Decision to locate the gas producer (required to start 
the coke-ovens and to insure continuity of gas produc- 
tion) adjacent to the boiler house was made in order to 
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consolidate the breeze and ash-handling equipment. A 
belt conveyor delivers coke to the producer bin from the 
boiler house when required. 

Ashes will drop to the ash pit and will be removed in- 
termittently by a movable hydraulic jet. The ash-laden 
water will then pass through suitable sluices equipped 
with hydraulic jets to the grab bucket ash pit sump to be 
located just north of the boiler house. The ash-carrying 
water will be recirculated. Ashes will then be removed 
from the pit to either railroad cars or trucks by means of 
yard cranes. 


Standby Power 


The standby turbine-generator will have a capacity of 
2500 kw at 0.8 pf, 3-phase, 50 cycles, 13,800 volts. It 
will be a 3000-rpm straight condensing machine operating 
on 250 psi and 506 F steam at the throttle. Its surface 
condenser will have 4680 sq ft of surface and develop 
2in. Hg absolute pressure. 

One of the features of this installation is the necessity 
of insuring continuity of power in case of failure of the 
hydro power from Endesa. It was decided that in order 
to enable the steel plant to empty furnaces, pour ladles 
and in general prepare for limited shutdown, as well as 
insure continuity of gas flow, this turbine would have 
to be on the line in 10 min or less. We therefore 
contemplate providing it with a simple turning gear in 
order to maintain it in “ready’”’ condition at all times. 

Another feature is that, in case of power failure, all 
emergency air will be supplied by turbine-driven com- 
pressors. There is also a steam-driven fire pump. 

Waste heat from the open-hearth furnace will be taken 
up by a C.E. waste-heat boiler of the horizontal fire-tube 
type which will.generate approximately 8000 Ib of 250- 
psi, 506-F steam when passing 1200-F waste gas. 

The consulting engineer for this station is The Kuljian 
Corporation, Philadelphia, Pa. 


PRINCIPAL MECHANICAL EQUIPMENT 


Steam-Generating Units 

Two 70,000-lb per hr, two-drum bent-tube Combustion Engineering boilers, 
250 psi working 506 F steam temperature; triple-fired with blast-furnace, 
coke-oven gas and coke breeze or a Coxe traveling grate stoker. Boiler 
heating surface 7180 sq ft. and water walls 1525 sqft. Elesco superheater 
Furnace volume 5500 cu ft’ Elesco economizer 1490 sq ft. Calculated maxi- 
mum unit efficiency on 100 per cent coke-oven, 78.8 per cent; and 81.5 per 
cent on 100 per cent coke breeze firing. 


Turbine Generator 

One 3125-kva (0.8 pf), 3000-rpm International General Electric unit opera- 
ting at 250 psig 506 F straight condensing. 
Condensing Equipment 

One 4680-sq ft Graham surface condenser complete with Cameron hotwell 
pumps and 5400-gpm circulating reclaim pump, turbine-driven. 
Feedwater System 


Cochrane hot lime-soda softener rated at 192,000 lb per hr and 40,000 Ib 
per hr of condensate wich 10.6 minimum storage capacity. Two turbine- 
driven and one motor-driven Pennsylvania boiler feed pumps. 


FD Fans 

Two Westinghouse-Sturtevant 18,500 cfm fans driven at 1450 rpm by Terry 
turbines. 
ID Fans 


Two Prat-Daniel fans rated at 55,000 cfm with 7.5 in. static pressure and 
486 F gas, driven by Terry turbines at 968 rpm and complete with Thermix 
stack. 






Coke-Handling Equipment 
Beaumont Birch simplex loader and skip bucket; belt conveyor to 
boiler house, bins or gas producer conveyor. 
Ash Handling 
Allen-Sherman- Hoff Hydro-Jet ash system and grab bucket sump. 


Miscellaneous Equipment 


Instruments— Republic Flow Meters combustion control and Leeds & 
Northrup for temperature. 

Turbine-driven Worthington compressor 418 cfm,100 psig. 

Fire Pump—Turbine-driven Allis-Chalmers 1000 gpm, 105 psig. 

Crane—Manning, Maxwell & Moore, Shaw Box. 
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ORE than fifty well selected papers and talks on 
various phases of power generation and use 
constituted the program of the Tenth Midwest 

Power Conference held at the Sheraton Hotel, Chicago, 
on April 7-9, inclusive. As in the past, it was sponsored 
by nine midwestern universities, the local sections of 
seven national engineering societies, the Western 
Society of Engineers and the Engineers’ Society of Mil- 
waukee, under the general direction of Prof. Stanton E. 
Winston. Space here permits a review of only a few of 
the papers, selected as of probable greatest interest to 
COMBUSTION readers. 


Foreign Power Situation 


Probably the best informed American engineer on 
European power matters is Col. Walker L. Cisler, 
executive vice president of The Detroit Edison Com- 
pany, who not only was on General Eisenhower's staff 
as power advisor throughout much of the North African 
and European campaigns, but who subsequently spent 
considerable time, as a representative of the U. S. 
Government, in restoration of power services and in 
analyzing the whole European power situation. 


MIDWEST POWER CONFERENCE 


In his paper on ‘‘The Foreign Electric Power Situa- 
tion,’’ Colonel Cisler reviewed briefly some of the power 
problems wrought by the war and then proceeded to 
discuss the present European power situation as it con- 
cerns the Marshall Plan for the sixteen nations involved. 
These nations have an extensive power program which is 
aimed at greatly increasing their total industrial pro- 
ductive capacity, as well as improving their social, 
economic and political recovery. 

The general program is divided into two parts: (1) a 
national program calling for the installation of 21,445,000 
kw; and (2) an international program calling for 2,306,- 
000 kw—a total of 23,751,000 kw. The national pro- 
gram calls for the expenditure of an equivalent of about 
five billion dollars by the European countries to which 
the United States would contribute 300 million, or about 
six per cent, in materials and small equipment. On the 
other hand, the international program, estimated to 
cost about 315 million dollars, would be provided by the 
United States and consist of large steam and hydro 
generating units to the value of 200 million dollars, and 
the balance other equipment. The accompanying table 
shows how these programs are apportioned among the 
various countries. 


MARSHALL PLAN ELECTRIC POWER REQUIREMENTS 





NATIONAL PROGRAM 





Proposed Additions to Generating Capacity 
1945 to 1951 (or later) 














Area Kilowatts 

Square Miles Population (thousands) 
Country 1,000's 1,000's Thermal Hydro Total 
Ls! CCE CCCC CCC TOT T OCCT OCT. 32.3 cocce 653 ccc 165 ececcoe 1,370 eoccee 1,535 
Belgium COCR e ee 11.7 eeeee 8,092 eee 736 serene 12 eeeeee 78 
Dommerk cs cocccccccccccceccecccce 16.5 cocos 3,550 cccs 308 coccce None eseuves 308 


GME sesscsssesssctonmeenss GE con Be « BP aoe BD cee. 2 


GreeCe ccccccccccccccccccccccs 50.0 cecec A) errs ZIG 3s eoecce 9 eeccee 285 
Iceland eee eee eee eee eee ee eee eee 40.5 eeeee 108 eee = eeeeee - ereeee = 
TOGTe ccccccececeviscecsesooss ‘6: rer ae. errr ST —s eccece 50 eceees 107 
Italy eocccccceccccs eeccccccce 119.7 coos £1,176 ecce 300 eocces 2,200 eccecece 2,500 
Luxembourg .cccceccess ecccee ecce 2.0 cccece 300s cece 32 eoccece None ecccece 32 
Netherlands weccccccccccccccccces We2  cceee §«=98,000 cece rere None eoeees 260 
NOTWAY — ccccccccccccccccccccoeees lZheD cocce 2,009 cece MNOMO ccccee 600 eevee 600 
Portugal eeeeeeeeeeeeeeeeeeeeeeee 35.5 eeene 6,660 eee 59 eeeeer 210 eeeeee 269 
TP TCTTTT CTT TTT Te hs A oe SO lcocces 500 odeees 550 
Switserland .cccccccccces Kneeuna ‘ 1509 cocce 8,006 3 ccce G = ewcces 310 eesese 05 
Parkey cccccecccccccevcceccece ee 2S cocce 13,650 cccc rere 36 eveces 226 
United Kingdom ..... seddndest wane Stok «cose WeteO” «ces. GRD -dccacs None cocece §8=686 838 
Western Germany 

Bi-Zone (British and U.S.) .... 22.0 4 «ccces SOQ cice EG - ccceuc 180 ecoccee§ 4,845 

Framch Zon ccocccestcecsecoes “a esnes eS eer 39 ceeeee None eceeee 39 


SU ccoccccecececccoevesscsce of escee 


Total Western Germany ..++ee- 113.5 cecoe 











i \. ieee None oetdue 98 


5,200 ceee 802 cence 180s seveee 4, 982 








TOTAL NATIONAL PROGRAM ..ccee 1,374.6 coooe 2,833 wooo 1,578 wcceee 6,867 coccee 21,hh5 


INTERNATIONAL PROGRAM 





Austria, Switzerland, Italy .... — eecie 
France ecccccccccccccce ccccccce — ececcce 
Germany ccccccccccccccccevcceces - csces 
Italy TUTTTITITITT TT TTT — cecce 

TOTAL INTERNATIONAL PROGRAM... — “e = eecce 


TOTAL NATIONAL AND INTERNATIONAL 
PROGRAMS 


sblebacanidaiint ‘DS ene GAR cose DD cco GD cco 
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- eee & eeeeee 3h9 eeeeee 349 
- eoee — eeecce . 120 ceecee 120 
= eer 30 reeee = eeeeee 340 
— cece 75 eeeeee §=1,422 coeeee 1,497 


= eee 1s eeeeee 1,891 eeeeee 2,306 







































Future Electric Power Needs 


A talk by F. R. Benedict, of Westinghouse Electric 
Corporation at the opening session of the Conference 
served to dispel any doubts as to the growth of electric 
demand in the United States. These demands he 
separated into four well-defined groups, namely, in- 
dustrial, small commercial loads, residential and rural. 

The application of electric power to industry today is 
advancing steadily, in support of which statement he 
cited a number of processes which have been stimulated 
by experience during the war. One of these is a vast in- 
crease in welding, which makes for heavy electrical de- 
mands. Others mentioned were electric furnace pro- 
duction of alloy steels; various applications of high fre- 
quency heating for quick drying; increased aluminum 
production; the prospects of still greater mechanization 
in coal mining methods to offset increased labor costs; 
and the increasing concentration of low-grade ores by 
electric power as the resources of high-grade ores be- 
come less and less. The present horsepower per worker 
in American industry he stated as 7.25, and this figure is 
steadily increasing. 

In the field of lighting, despite the higher efficiency of 
fluorescent lamps, there is a marked demand for in- 
creased and better lighting in factories, stores, schools 
and homes, as well as on highways as a measure for 
greater safety. 

The demand for electric appliances in the home is ever 
increasing and this will be amplified by an anticipated 
large sales volume of television sets. The heat-pump 
also has attractive possibilities. 

On the farm there is not only a big demand for elec- 
tric-driven machines of various kinds but also for 
quick-freeze, low-temperature boxes of large capacity. 

Speaking along similar lines, with particular reference 
to opportunities for young engineers, at the Thursday 
luncheon, A. C, Monteith, also of Westinghouse, pre- 
dicted that to meet the potential demand there would 
be an increase of 40 million kilowatts of installed 
capacity in the United States during the next ten years 
and 200 million kilowatts in the next thirty years. 
This, he believed, presented a promising outlook for 
young engineers who contemplate entering the power 
field or various electrical manufacturing lines. 


An Appraisal of the Fuel Situation 


Analyzing various published estimates of fuel re- 
sources, in the light of present trends, John Van Brunt 
vice president of Combustion Engineering Co., con- 
cluded that our coal reserves will last around a thou- 
sand years, or perhaps less if the annual consumption 
should greatly exceed the present rate. This is in con- 
trast with the often-cited Geological Survey estimates 
of some years back indicating enough coal in the ground 
to last three thousand years. This did not, however, 
take into account mining losses, increase in consump- 
tion, or probable future demands on coal as a source 
of synthetic oil and gasoline. 

The total oil and gas reserves from natural sources are 
estimated as not more than five per cent of the recover- 
able coal. 

There is a strong probability, according to Mr. Van 
Brunt, that by 1957 little oil or gas will be used for 
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steam generation, except perhaps in certain restricted 
localities. By that time, the influence of more ef- 
ficient power stations, now in the design stage and 
others to be laid down, will have reduced the average 
utility coal consumption for the country to perhaps 1.2 
Ib per kw-hr which will help to conserve fuel, in face of a 
continued increase in output. On this basis it was sug- 
gested that coal consumed by electric utilities at that 
time may reach around 145 million tons annually, as 
compared with 86 million tons in 1947 which figure was 
a 25 per cent increase over 1946. 

Coal for industry should parallel its use by utilities 
but at a slower rate. 

Commenting upon the general decline in coal quality 
for steam generation purposes, during and since the 
war, the speaker was of the opinion that, in general, 
utilities will continue to find it expedient to burn mostly 
slack that passes through 1'/,-, */4- or '/4-in. screens, 
the quality of which may become lower by inclusion of 
washery refuse. 

However, manufacturers of steam generating equip- 
ment have kept pace with declining coal quality, and 
units are now operating daily without interruption 
with coal of 10 to 12 per cent moisture, 15 to 18 per 
cent ash and with ash-fusion temperature of 1950 F. 
Also, recent developments in furnace and burner de- 
sign for pulverized-coal-fired units have made it pos- 
sible to extend the range of superheat and reheat con- 
trol. 


The Trek of Industry Westward 


Departing from the usual technique of power con- 
ference papers, John M. Drabelle, chief engineer of the 
Iowa Electric Light & Power Company, in a paper 
entitled ‘‘The Trek of Industry Westward,’ reviewed the 
factors influencing the country’s industrial development 
in various sections from colonial days, through inter- 
vening eras, down to the present. 

Today there appears a definite trend on the part of 
industry to decentralize, and much of it is looking west- 
ward for more favorable locations, with preference for 
cities under 50,000 population. Many communities, 
railroads and power companies are bidding for new in- 
dustries. The Central Region, comprising the states of 
Illinois, Indiana, Iowa, Michigan, Minnesota, Mis- 
souri, Ohio and Wisconsin, leads in the number of new 
plants or plant additions constructed since VJ Day. 
Of these, 490 out of 714 plants, as well as the greatest 
invested capital, are located in Illinois, Indiana, Michi- 
gan and Ohio which have neither personal income nor 
corporation income taxes. Viewed nationally 30 of the 
48 states levy personal income taxes and 26 have a 
corporation tax. The burden of tax accounting ap- 
pears to be an important factor as well as the amount 
of the taxes in industry location. 


Experiences With Multiple Fuel Firing 


F. H. Hollis, of the Alton Box Board Company, pre- 
sented the operating record, from November 1, 1944, to 
January 1, 1948, together with a detailed account of ex 
periences when burning pulverized coal, oil and natural 
gas, singly and in different combinations in the furnace of 
a 100,000-lb per hr, 475-psig, 750-F Riley steam generat- 
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ing unit. The coal ranges in moisture from 10 to 20 per 
cent, the ash 10 to 22 per cent, 55 grindability, 2000 to 
2100 F ash-fusion temperature and 9500 to 11,400 Btu 
per lb. Natural gas is used when available and the fuel 
oil is a residual product obtained from a nearby refinery, 
a steam-atomizing burner being employed. 

The unit is frequently subjected to a load of 140,000 
lb per hr for short periods and on one occasion carried 
150,000 Ib per hr for three hours when burning a combina- 
tion of coal and gas, and later coal and oil. 

When first placed on the line with natural gas at loads 
up to 120,000 lb per hr the furnace was relatively dark 
but brightened as pulverized coal was cut in. However, 
coal ignition with the gas cut out was not stable and it 
was concluded that the furnace was toocold. To remedy 
this the front wall tubes, which are on 6-in. spacings, were 
studded for a considerable area around the burner ports 
and this area covered with chrome refractory. Also, the 
coal tube was shortened to bring the coal stream closer 
to the refractory ring. These changes effected a vast 
improvement, but ignition on coal alone is still not stable 
below a rating of 45,000 lb per hr. When gas is admitted 
at the minimum flow of 25,000 cu ft per hr the coal flame 
becomes stable throughout the entire load range. The 
coal flame is likewise stable when supplemented with oil. 

When firing combination coal and gas the contour of 
the flame is different from that when firing either fuel 
alone for a distance of about a third out from the front 
wall, after which it is difficult to determine any particular 
difference. The effect of the gas flame is to constrict the 
coal flame. A similar change is noticed when burning a 
combination of coal and oil, or gas and oil. No difficulty 
whatsoever has been experienced in combination firing 
either in pairs or all three fuels, although it is quite ap- 
parent that ignition conditions show the greatest stability 
when some gas is being burned. 

When firing a combination of coal and oil under heavy 
sustained loads for three weeks or more, slag accumulates 
on the side and rear walls and becomes quite incandes- 
cent. However, it can be readily removed with an air 
lance. When gas becomes available in large quantity and 
the other fuels are correspondingly reduced, the furnace 
shows evidence of cooling down and the particles of slag 
begin to spall off. 

Steam costs, including fuel, labor, maintenance, sup- 
plies, overhead, taxes, etc., for the last three years, were 
as follows: 


Steam Made Fuel Cost per All Other Costs Total Cost per 
M Lb 


M Lb Steam per M Lb M Lb Steam 
1945 902,944 $0.1745 $0.1197 $0.2942 
1946 970,323 0.1962 0.0589 0.2551 
1947 977,448 0.2680 0.0719 0.3399 


The average boiler efficiencies were 83 to 84 per cent on 
coal, 80 to 82 per cent on gas and 80 per cent on oil. 


Furnace Design 


In a comprehensive paper on “Furnace Design 
\lethods, With and Without Water Walls,’’ Ollison 
Craig, of Riley Stoker Corporation, after reviewing the 
fundamentals of furnace design, listed certain design 
factors and tabulated a range of values for each with 
various types of fuel burning equipment and with fuels 
of different characteristics and different fractions of 
furnace cooling. These factors were: 
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Grate area 

Furnace volume 

Furnace height (grates to tubes) 
Rear arch coverage 

Front arch coverage 

6. Height of rear arch above grates 
7. Height of front arch above grates 
8S. Furnace cooling 

9. Length of furnace 

10. Distance—burners to tubes 

11. Distance—burners to furnace 


>of. Wwe 


Space here will not permit reproduction of the tabula- 
tion, but for illustration, the following values are quoted 
for a few: 

1. With single-retort stokers the heat release per 
cubic foot per hour ranged from 30,000 to 45,000 Btu 
(according to the amount of wall cooling) for coal with 
2200 F ash-fusion temperature; and 40,000 to 50,000 
Btu with 2400 F ash-fusion temperature—each based 
on 13 per cent CO, in the furnace exit gases. 

2. With traveling grate stokers burning No. 4 
buckwheat the Btu release per cubic foot ranged from 
39,000 to 33,000, according to the burning rates. Rear 
arch coverage ranged from 55 to 67 per cent of the 
stoker length, and front arch coverage from 20 to 25 
per cent, depending on the stoker length. Front arch 
heights were given approximately as 8'/, ft above the 
grate for all capacities and rear arch heights (single- 
arch design) ranged from 3 ft for 50,000 lb per hr 
units to 4 ft. 3 in. for 200,000 Ib per hr units. 

3. With spreader stokers the furnace heat release 
ranged from 30,000 to 35,000 Btu per cu ft per hr for 
refractory furnaces and 30,000 to 40,000 Btu for fully 
water-cooled furnaces. 

4. For pulverized coal of 1900 F ash-fusion tem- 
perature the heat release was 8500 Btu with an all- 
refractory furnace and 17,600 Btu with a completely 
cooled hopper-bottom furnace. The corresponding 
values for 2400 F ash-fusion coal were 17,000 to 26,000 
Btu per cu ft per hr. 

5. With oil firing the range was from 18,000 to 
40,000 Btu per cu ft per hr, depending upon the capacity 
of the unit and the Btu per hr per sq ft of projected 
tube area. 

6. For gas firing these values ranged from 27,000 to 
35,000 Btu. 


Application of Heat Balance Analysis to 
Industrial Plants 


Asserting that a heat-balance analysis is essential as a 
basis for the study of improvements in industrial plants 
involving use of process steam at various pressures, hot 
and cold water and electricity, or a decision to purchase 
power, H. C. Carroll, of Commercial Testing and En- 
gineering Company, Chicago, proceeded to outline the 
necessary procedure for making such an analysis. 

If complete records over a sufficient period of quan- 
tities, pressures, temperatures, and characteristics of 
demand for steam and electricity are available, it is a 
simple matter to construct a heat balance. However, 
few of the older plants have these figures at hand. 
Some are partly equipped with metering devices and 
these must be supplemented; but where there are no 
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such instruments permanently installed, portable re- 
cording and indicating test meters must be employed to 
measure the essential quantities. This will involve a 
working knowledge of steam lines (live and exhaust) 
and water lines, as well as the electrical distribution 
system for which purpose single-line diagrams should 
be made in order to locate properly the various instru- 
ments. 

With data thus obtained decisions can be reached as 
to the proper steps to be taken to improve the existing 
heat balance or to provide for contemplated changes. 
If consideration is being given to new steam and 
electrical generating units, the survey data will dictate 
the selection of proper initial pressures and tempera- 
tures, as well as types, such as condensing, non-condens- 
ing or extraction units and the most advantageous bleed 
pressures and temperatures. The savings to be effected 
by the necessary investment will be indicated. 

Where a plant is small a preliminary inspection may 
suffice to indicate possible savings, but where a number 
of services and processes are involved it may be impos- 
sible to correlate them without making actual measure- 
ments. Furthermore, according to Mr. Carroll, experi- 
ence has shown that the cost of an analysis as outlined is 
usually very small compared with annual fuel costs and 
the benefits to be derived with a properly designed lay- 
out, whether a new plant or an old one undergoing 
major changes. 


Boiler Water Treatment 


A practical approach to this subject was contained 
in a paper by Dr. R. C. Ulmer, of E. F. Drew & Company, 
who first stressed the importance of proper diagnosis 
before giving consideration to how a feedwater problem 
is to be solved. He cited cases to illustrate this conten- 
tion. Standardization in terminology and in methods of 
sampling and reporting results would lead to better 
understanding. 

Once the problem has been properly diagnosed the 
solution is usually quite simple. In most cases ordinary 
scale and deposits can be eliminated by maintaining 
proper alkalinities and/or phosphates, although supple- 
mental treatment is often necessary. In this connec- 
tion, ‘“‘organics’’ are being widely used to supplement 
straight chemical treatment. They possess properties 
of making possible the removal of sludge, of making 
the remaining sludge non-adherent, and of preventing 
the formation of certain deposits, especially siliceous 
types. 

It is also important to maintain the necessary toler- 
ances, or concentrations in various ions, especially with 
reference to alkalinity and phosphate, which are best 
used separately in order to facilitate control. Proper 
control involves not only regular dosages and analyses, 
but also attention to the results obtained which are 
best observed by graphical methods. 

In many small and medium size plants the proper 
feedwater treatment is not applied regularly, in which 
case an automatic type feeder is most desirable- 

Maintenance of even concentration of solids in the 
boiler water tends to decrease the possibility of carry- 
over as well as to minimize thermal losses from blow- 
down. Although continuous blowdown aids in im- 
proving conditions over those attainable with inter- 
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mittent blowdown, considerable variation may stil! 
occur if there is wide variation in boiler load or in water 
conditions. To eliminate these possibilities, con 
tinuous blowdown based on electrical conductance can 
be used. 

Finally, a means for indicating steam purity is most 
desirable. 


High Alkalinity and Organic Material 
for Sludge Removal 


The South Omaha Steam-Electric Station contains 
three 200,000-lb per hr C.E. two-drum steam generating 
units, burning natural gas with oil standby, and supply 
ing steam at 450 psig, 750 F to a 5000-kw G.E. turbine- 
generator. Extracted and exhaust steam is supplied, 
through transport lines, to three large packing plants for 
refrigeration, process and heating, at 175 and 30 psig. No 
condensate is returned from the customers, as a result of 
which makeup requirements for the plant average 85 per 
cent of the water fed to the boiler. The makeup is 
Omaha city water, originating from the Missouri River 
and previously treated by sedimentation, coagulation and 
filtration. 

Experience with the boiler-water problem at this plant 
was related in a paper by Selden K. Adkins, chemist of 
the Omaha Public Power District. 

At the plant the city water is further treated in hydro- 
gen-sodium Zeo-Karb units, with subsequent degasifica- 
tion and aeration by means of an Elliott tray-type de- 


aerator. The feedwater then has the following composi- 
tion: 
Hardness, as CaCO ................. 1-5 ppm 
Ge Aids sei kd caves 230-500 ppm 


Sulphate, as NagSOQ,.................170-400 ppm 


Chlorides, as NaCl.................. 15-385 ppm 
OL ETT COLT Te Coe 7-14 ppm 
8 eee 10-16 ppm 
Net. neddies Meee eee he ia eee 8.1-8.4 


The final treatment is applied directly to the boiler 
drums with positive-displacement, adjustable chemical 
pumps. Continuous blowdown, incorporating two-stage 
flash vapor recovery and a heat-exchanger, provides for 
concentration control. 

Excessive sludge deposition became a problem soon 
after the plant was started and tests showed boiler water 
concentrations above 2500 ppm. Alkalinities were main- 
tained at the lowest level compatible with a pH of 10.4 
and PO, excess of 20 to 30 ppm, and for a period of several 
years thereafter supplementary treatment consisted of 
sodium hydroxide and tri-sodium phosphate. Later 
other additives were tried to condition the sludge but 
without success, with the result that the boilers had to be 
taken out of service for cleaning seven to ten times a year. 

Then from October 1944 to June 1946 acid cleaning 
was substituted for mechanical means, but an inspection 
as of the latter date showed signs of acid-etching; so the 
acid cleaning was discontinued. 

Next, it was decided to increase the hydroxide alka- 
linity by increasing the ratio of NaOH to NasPQO,, with 
excess PO, being continued at 30-40 ppm. After some 
false indications resulting in further modifications, opera- 
tors were instructed to feed supplementary chemicals 
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at a rate sufficient to maintain 200-220 ppm alkalinity 
to M. O. Subsequent inspections showed only small 
amounts of residual sludge, most of which could be re- 
moved by simple washing with 200 psi hose pressure. 

Based on these encouraging results, hydroxide alkalin- 
ity was again increased by adjusting the sodium hy- 
droxide-trisodium phosphate ratio in the supplementary 
chemical mixture to maintain 250-270 ppm. 

A further step was the introduction of a processed lig- 
nin derivative into one of the boilers after the November 
1946 washing, and when the unit was later inspected the 
internal surfaces had the appearance of having merely 
been dusted with finely divided phosphate sludge. 
Therefore, the organic treatment was applied to the other 
boilers with the result that the number of cleanings has 
now been reduced by more than 60 per cent. 


Iron in Feedwater 


Prof. F. G. Straub, of the University of Illinois, re- 
ported on a survey conducted last year, and still under 
way, in several large power plants in an attempt to 
account for and remedy the pickup of iron in the feed- 
water cycle. Several of these plants have experienced 
attack on the boiler feed pumps and excessive amounts 
of iron oxide accumulations on the boilers. 

Samples were taken in one station of the steam leav- 
ing the boiler, the condensate at the condensate pumps, 
and the feedwater at the boiler feed pump; and the 
relationship between the pH and the iron content 
noted. It was found that the pH of the steam, when 
below 7, increases as the water passes through the sys- 
tem, with accompanying increase in iron content. The 
ammonia content remained constant, consequently the 
pH increase was apparently caused by the dissolved 
iron. As the pH of the steam increases the rate of iron 
pickup decreases, so that when the pH of the steam was 
almost 9 in this station there was no iron pickup at the 
condenser, and between the condenser and the feed 
pump there was very little. 

In two other stations samples were taken of the 
superheated steam, condensate from the condensate 
pumps, and after deaeration. Similar results were ob- 
tained as in the first station but with a smaller degree 
of pickup. 

The results indicate that pH control of the feedwater 
is not the answer to the prevention of iron attack. In 
order to have determined whether a feedwater is aggres- 
sive to iron it is necessary to ascertain the iron and 
ammonia content as well as the pH. Once these data 
are available the advisability of modifying the pH value 
may be readily determined. 


Causes and Prevention of Condensate 
Return-Line Corrosion 


Recalling that as early as 1924 corrosion of steel in 
the presence of carbon dioxide and oxygen in conden- 
sate had been recognized and further verified by stud- 
ies conducted in 1939 in condensate return systems at 
very low carbon dioxide concentrations and high flow 
rates, R. T. Hanlon, of National Aluminate Corporation, 
cited field experience in a number of cases to show that 
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reduction or neutralization of carbon dioxide content 
has reduced condensate line corrosion to a negligible 
problem. While in some cases it has also been possible 
to reduce the oxygen content, in many plants this is not 
possible because of system design, particularly with 
vacuum-return systems or those subjected to intermit- 
tent operation, where oxygen in leakage is probable. 

Carbon dioxide in condensate can originate from 
several sources, including (1) boiler makeup water that 
contains a high concentration of calcium, magnesium or 
sodium carbonate, or high makeup of water containing 
moderate concentrations of these compounds; (2) 
failure to employ a deaerator; (3) improper chemical 
treatment or control of boiler water; and (4) improp- 
erly designed or poorly operated makeup pretreat- 
ment system. Regardless of how bicarbonate is com- 
bined, it breaks down in the boiler and liberates carbon 
dioxide. This occurs regardless of operating pressure. 

Evaporators do not substantially reduce the carbon 
dioxide input because the bicarbonate is broken down in 
the evaporator, as in the boiler, and liberates carbon 
dioxide in the evaporator vapor. 

Lime-soda softeners, either hot or cold, afford some 
reduction in the bicarbonate content of makeup water. 

In base-exchange systems using acid or acid and brine 
for regeneration of the softening materials, the bicar- 
bonate entering the softener is converted to carbon 
dioxide and is removed as a gas in the degasifier. With 
such systems it is possible to reduce the bicarbonate 
content of the degassed water to zero and the carbon 
dioxide content to less than 5 ppm. Removal of the 
carbon dioxide by aeration in the gas-removal chamber, 
however, saturates the treated water with oxygen. 
Therefore, it is most essential that a properly designed 
and operated deaerating heater or deaerator be em- 
ployed for removal of the oxygen. 

The author’s conclusions were that condensate re- 
turn-line corrosion can be substantially reduced in 
low-pressure plants by employment of water-treating 
equipment designed to remove free and combined 
carbon dioxide from boiler makeup by neutralization 
of carbon dioxide with amines; or by development of a 
protective film through use of polyphosphates. 

In the case of high-pressure units, the feedwater 
must be essentially free of carbon dioxide and oxygen 
in order that attack upon ferrous materials of the pre- 
boiler system will be reduced and minimum iron ad- 
mitted to the boilers. 

Where iron-oxide deposits occur in high-pressure 
boilers, it has been found necessary to acid wash or 
otherwise clean the boilers at frequent intervals to re- 
move such deposits and prevent tube losses. Such 
tube losses have also been prevented by reduction of 
the hydrate alkalinity of the boiler water or by treat- 
ment of the boiler water with a lignin derivative to 
prevent deposition of magnetic iron oxide. 


Electric Power in Japan 


Interesting information and figures on the Japanese 
Electric Power System were contained in a paper by 
E. J. Burger, vice president of The Ohio Public Service 
Company, who spent over four months in Japan on a 
power survey mission for the Secretary of War. 
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The Japanese power system serves the four main 
islands upon which live about 75 million people, and at 
the end of 1947 amounted to 10,198,000 kw installed 
capacity. Of this, 8,846,000 kw represented the public 
utility system which is predominately hydro. 

In 1939, by government decree, practically all the 
operating companies supplying utility service were 
merged into a single company, the Nippon Hassoden 
Company, which, while privately owned, is managed 
by officers and directors selected by the Ministry of 
Commerce and Industry. 

The public utility system comprises 1284 hydro 
plants (the largest of 195,000 kw) of 5,900,000 kw total 
capacity and with a current annual output from steam 
and hydro of over 31 billion kilowatt-hours. The hy- 
dro plants are located mostly in the mountainous sec- 
tions of the North and connected by transmission lines 
with the industrial areas where the steam plants are 
located. On Honshu the latter are used to augment 
hydro generation for about four months of the year; 
but on the island of Kyushu the base load is carried on 
the steam plants. 

The largest steam plants are two located in the Osaka 
area. One, completed in 1936, has six 50,000-kw units 
operating at 597 psi, 833 F; and the other, completed 
in 1941, has four 75,000-kw units operating at 639 psi, 
847 F. Nearly all the turbine-generators in the later 
plants were manufactured in Japan where two com- 
panies, Mitsubishi and Ishikiwajima-Shiboura, domi- 
nate the field. The peak generation of the electric 
power system was reached in 1943 when 38 billion 
kilowatt-hours were produced. 

Before and during the war Japan itself produced 
about 50 million tons of coal annually, the mines being 
worked by Chinese and Koreans. Since these foreign 
workers have been repatriated with termination of the 
war, the Japanese have been reluctant to work under- 
ground and production fell off. Moreover, the quality 
of the coal has deteriorated and now averages about 
9000 Btu per lb. 

During the war no damage was inflicted on any of the 


hydro plants and only one of the large steam plants was 
damaged by bombing. 


Power Plant Operator Training 


A session on this subject, under the chairmanship of 
J. P. Flynn, president of the National Association of 
Power Engineers, consisted of the four following papers: 

“Training Operating Engineers,’”’ by Garrett Burgess 
of Detroit, one of the pioneers in educational activities 
of the N.A.P.E. 

“Why and How of Operator Training,’’ by Kenneth 
R. Hodges, Editor of National Engineer. 

“Training Power Plant Personnel,’ by Stephen C. 
Casteel, of the St. Louis & Interurban Water Company. 

“A Training Program for Custodians and Boiler 
Operators,’ by Julius Barbour, of East Lansing, Mich. 

“The main obstacle encountered in training operators 
and engineers,’ said Mr. Burgess, “‘is securing recog- 
nition of their responsibility. Billions of dollars worth of 
fuels are consumed annually at efficiencies far below 
those attainable with properly trained operators, and it 
therefore behooves us to encourage every training pro- 
gram.” 
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He pointed out that the problems of the power plan: 
engineer are increasing continuously, with responsibili 
ties becoming more diversified. This is particularly 
true with reference to new designs of boilers and prime 
movers, involving higher pressures and temperatures, 
the greatest economy of which is attainable only if the 
potential efficiency is realized. 

The paper concluded with a brief outline of the train 
ing programs offered by the N.A.P.E. as conducted by 
both the national organization and the individual chap 
ters. These comprise study courses conducted by in 
structors at regular meetings; courses conducted in 
collaboration with local educational institutions or ex- 
tension courses of universities; film and slide lectures; 
question and answer forums; power plant visits, etc., 
culminating in the issue of a “Certificate of Com 
petency’”’ by the National body, after checking by the 
National Examining Committee. 

Mr. Hodges listed as objectives for organized training 
programs of power plant operators, the attainment of 
higher efficiency, increased reliability and availability, 
and plant safety. As an intangible return, better men 
can be procured for power plant work and the standing 
of such employees is enhanced, in their own estimation, 
in that of their fellow workmen, and in the opinion of 
management. 

In this connection the labor market, during and since 
the war, has been such that management has had to 
attract new men, promote and upgrade men already 
employed, and raise salaries. The increased fuel costs 
and salaries have served to raise operating costs which, 
in many cases, can be offset, or partly so, by more 
efficient operation. 

Mr. Casteel remarked that too often those in author- 
ity expected an understanding of such terms as fuel-air 
ratio, COs, etc., to be within the scope of those in higher 
positions only, whereas the logical place for application 
of such knowledge is at the equipment. He followed 
with an outline of the training program employed by his 
company to prepare the younger men for added re- 
sponsibilities; and stressed the point that the success of 
any such training program depends largely upon the 
ability and enthusiasm of the instructor, not only to 
teach those interested in self-improvement, but also to 
establish an atmosphere of mutual group interest and to 
encourage individuals who are shy or backward. 

Mr. Barbour’s paper concerned chiefly the history 
and experience of on-the-job training for Michigan 
school custodians and boiler operators as at present 
directed by the State Board of Control for Vocational 
Education in collaboration with Michigan State College. 


Gas Turbine Test 


Performance and test results with a 2000-hp West- 
inghouse gas turbine, operating approximately 1000 hr, 
were reported by T. J. Putz. 

The overall fuel rate at full load on test was 0.78 Ib 
per bhp-hr, corresponding to a thermal efficiency for 
the unit of 16.7 per cent based on the higher heating 
value of the fuel—19,500 Btu per lb. The maximum 
capacity developed was 2350 hp when operating with 
an air inlet temperature of 34 F. Adiabatic compres- 
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sion efficiency of the compressor varied from 80 to 86 
per cent. 

The unit was started 350 times and has undergone 
several thousand rapid load cycle changes from no 
load to full load. Starting is accomplished by one 
generator being used as a motor, the time (1 to 8 min) 
depending upon the starting power employed. When 
the rotor reaches 15 per cent speed, the acetylene ignit- 
ers are turned on and at 25 per cent speed the oil fuel 
is injected. 

It was found that the compressor becomes fouled 
with oily deposits that cause a drop of about 2 per cent 
in efficiency after around 100-hr operation. Hence it 
then becomes necessary to wash the compressor blad- 
ing. 

There have been two mishaps, the first a failure of tur- 
bine blading after 57-hr operation, due to rubbing during IMO pumps provide the steady, 
rapid temperature changes; and the second a failure of ——— — aoe a 
stationary compressor blading after 125-hr operation, lon a Pe Sae Soe Sa 
due to fatigue from vibration at the blade roots. 

No. 3 furnace oil was used as fuel during most of the 


The IMO is a positive displace- 
ment rotary pump of unique design 


testing. When Bunker C oil was tried the fuel rate in- having no pistons, valves, sliding vanes, 
creased about 8 per cent and some erosion of the fuel or intermeshing gears to cause inter- 
nozzle occurred. mittent delivery. 

None of the heated parts of the unit has shown signs For further information send for 


, ai . lletin 1-137-V 
of distress, and there has been no measurable creep of bulletin 1-13 


any stressed high temperature part. 


IMO PUMP DIVISION of the 


A. P. Darlington, of American Blower Corp., in a paper on ~ - 
‘*Mechanical Draft Fans’’ discussed requirements of forced- and — DE LAVAL STEAM TURBINE C0. 
induced-draft fans for steam-generating stations. This paper will TRENTON 2. NEW JERSEY 


be reproduced in the May issue.—Editor 


Note these Big Savings Made By 
R &1 Moldit Chrome Refractory Cement 


Eighteen tons of R & I Moldit Chrome Refractory Cement 
were shot by a cement gun into the floor of a slagging 





bottom boiler in only 3% hours, or 35 man-hours. 

It previously took 661 man hours to pound and hammer 
eighteen tons of plastic chrome in the same floor. Boiler 
outage was thus greatly reduced by using Moldit Chrome. 

A bridge wall 28-ft. wide by 14-ft. high by 18 inches thick 
was burning out in a stoker, over fired by oil, every three 
weeks. Brick and super-duty bricks of all kinds were tried 
without luck. Finally, keys were made in the wall and 
R & I Moldit Chrome shot 2 inches thick over the face. 
This increased the life of the wall six times. 








The new R & I Moldit Chrome Cement lasts longer 
because it withstands slag, molten metal and abra- 
(C] sion better, and it is quicker and easier to install. 





Ask your supply house for R & I Moldit Chrome. 


Slagging bottom boiler, showing tap hole in floor 
Write us for Bulletin R-48 where slag runs out. Moldit Chrome was shot over 


tubes in floor 


REFRACTORY & INSULATION CORP. 


NEW YORK 5, N. Y. 124 WALL STREET 
Chicago 4, Ill. Newark 2, WN. J. Philadelphia 3, Pa. 
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OFT...tough...ductile — that’s Globeiron high 
purity ingot iron seamless tubing. Tubing that’s 
ideal for severe forming operations—cold or hot. Its 
metal structure is uniquely uniform — almost pure 
ferrite. Its magnetic permeability is almost that of 
pure iron. You can weld it with any common method 


— no pre-heating or other precautions are necessary. 


Globeiron is superior to many steels in corro- 
sion resistance — in any applications wherever cor- 


rosive attack is accelerated by segregations and 


Soft...tough... 


ductile 


impurities in steels. It may be hot-worked in any 
temperature range without becoming brittle. Pres- 
sure tube requirements, where uniformity, ductility 
and purity of metal are essential, can best be met 
with Globeiron seamless tubing. 

Globeiron is a product of Globe Steel Tubes 
Co. — a specialized, dependable manufacturing 
source for seamless tubing in carbon, alloy, stain- 
less steels, and Gloweld welded stainless steel tubing. 


Globe Steel Tubes Co. - Milwaukee 4, Wisconsin. 





Write for Globeiron Bulletins 
Nos. 109A and 113 








SEAMLESS TUBING 
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Chesterfield Power Station with water treatment plant in right foreground 


Two Years Performance of the 
Chesterfield Power Station 


The outstanding feature of the per- 
formance of this station, part of the 
Virginia Electric and Power Company 
system, is the high availability. For the 
year 1947 this was 98.0 per cent for the 
boiler and 98.5 per cent for the turbine. 
Other high points of the 1947 operation 
were a net station heat rate of 11,922 
Btu per kwhr and a station makeup of 
0.864 per cent. 


issue of COMBUSTION, but it may not be amiss to re- 
view certain features that were brought out therein. 
The initial installation consisted of a single 50,000-kw 
G-E turbine-generator, having an overload capacity of 
62,500 kw at unity power factor. Steam was supplied at 
875 psig and 900 F at the superheater outlet by a Com- 


| HIS station! was described in the November 1944, 





? Engineered and constructed under the supervision of Stone & Webster 
ingineering Corporation, Boston. 
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By R. S. Reed 


Stone & Webster Engineering Corporation 


bustion Engineering pulverized-coal-fired steam gen- 
erating unit of 525,000 lb per hr rated capacity (four 
hour peak of 575,000 lb per hr). Superheat was 
satisfactorily controlled by vertically adjustable tan- 
gential burners in conjunction with a bypass damper. 
Because of the critical shortage of many wartime items, 
certain substitute materials were employed. Structural 
steel was kept to a minimum by the extensive use of re- 
inforced concrete and also by the use of wood in places 
where it would not introduce any dangerous fire hazard. 
The coal bunkers, and supporting columns were made of 
concrete. Circulating water supply lines from the intake 
house to the main building utilized precast 48 in. con- 
crete piping. Further savings of iron products were 
made by the use of electrical non-ferrous tubing and 
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OPERATING FIGURES FOR 1946 AND 1947 


CHESTERFIELD POWER STATION 


Item 


Electric Generation 
Total kwhr generated 
Station power, kwhr 
Total kwhr generated, net 
Station power in % total power 


Steam Generation 
Total steam generated, lb 
Total auxiliary steam, lb 
Steam to turbine, Ib 
Auxiliary steam in % total steam 


Fuel Consumption 
Fuel oil used, gal 
Coal equivalent, Ib 
Coal used in auxiliary heating boiler, lb 
Coal used in No. 1 boiler, lb 
Coal equivalent for station operation, lb 


Station Heat Consumption and Efficiency 
Coal per net kwhr 
Heat value of coal, Btu per Ib as fired 
Btu per net kwhr 
Station efficiency, % 
Station water rate, |b per kwhr 


Boiler Plant Operation 
Average steaming rate, lb per hr 
Boiler efficiency, % 
Steam pressure, psig 
Total steam temperature, F 
Feedwater temperature, F 
Gas analysis, % COs 
Carbon in fly ash, % 
Coal fineness, % through 200 mesh 
Preheater outlet air temperature, F 
Preheater inlet gas temperature, F 
Preheater outlet gas temperature, F 
Boiler blowdown, % total steam 
Average boiler water total conc., ppm 
Max. boiler water total conc., ppm 
Number of outages periods 
Hours steaming 
Hours out 
Hours available for service 
Availability factor, % 


Average Boiler Water Analysis 
Alkalinity, ppm 
Chlorides, ppm 
Phosphate, ppm 
Silica, ppm 
Sulphate, ppm 
Sulphite, ppm 


Turbine Operation, No. 1 Unit 
Average load, lb steam per hr 
Water rate, lb per kwhr 
Condenser circulating water temp.,”inj., F 
Condenser circulating water temp., disc., F 
Exhaust temperature, F 
Vacuum, in. Hg 
Conductivity of condensate, micromhos 
Oxygen content of condensate, cc per L 
Throttle pressure, psig 
Throttle temperature, F 
Hours operated 
Hours off line 
Hours available for service 
Availability factor, % 


Generator Operation, No. 1 Unit 
Average hourly output, kwhr 
Max. hourly output, kw 
Generator loading factor, % 
Machine hydrogen pressure 
Avg. hydrogen makeup, cu ft per day 
Hours operated 
Hours available for service 
Availability factor, % 


Evaporator Operation 
Total station makeup 
Station makeup in % total steam 


Feedwater Heater Operation 
Temp. water to No. 1 heater, F 
Temp. steam to No. 1 heater, F 
Temp. water from No. 1 heater, F 
Temp. steam to No. 2 heater, F 
Temp. water from No. 2 heater, F 
Temp. steam to No. 3 heater, F 
Temp. water from No. 3 heater, F 
Temp. No. 3 heater drip, F 
Water temp. to heat exchanger, F 
Water temp. from heat exchanger, F 


Station Loading and Operating Factors 
Generator nameplate capacity, kw 
Boiler nameplate capacity, |b steam 
Max. daily output, net, kwhr, 2/28/47 
Average hourly output, net, kwhr 
Load factor, % 

Capacity factor, % 
Demand factor, % 


Proximate Coal Analysis 
Moisture, % 
Ash, % 
Volatile matter, % 
Fixed carbon, % 
Btu value, dry 
Btu value, as received 
Fusion temp. ash, F 
Fluid temp. ash, F 
Grindability, hardgrove 
Sulphur, % 
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1947 


477,621,000 
30,514,800 
447,305,900 
6.347 


4,360,571,000 
54,120,000 
4,306,451,000 
1.241 


200,078 
2,079,800 
37,200 
399,363,400 
401,480,400 


37,688,300 
0.864 


97 


50,000 
25,000 
1,439,200 
52,403 
79.28 
104.81 
140.00 





1946 


382,699,000 
25,522,000 
357,571,200 
6.566 


3,471,158,000 
86,150,000 
3,385,008,000 
2.482 


2,012,731 
20,169,700 
120,000 
289,646,780 
309,816,480 


0.866 
13,771 
11,926 

28.62 

9.708 


429,206 
89.26 
861 
891 
377 
14.0 
12.65 
77.08 
598 
717 
363 
0.40 
167 


268 


11 
8,087.4 
672.6 
8,304.8 
94.8 


95.4 


47,320 
69,000 
94.64 
21.4 
87.18 
8,087.4 
8,453.0 
96.5 


46,957,200 
1.353 


transite conduit. Rubber was saved by employing syn- 
thetic varnished cambric or oil-based compound insula- 
tion for all wiring. 

Transite was used for the boiler casing, siding for the 
coal conveyor and the building walls. After nearly four 
years of operation the selection of these substitute ma- 
terials has proved to be sound, for there have been no 
maintenance problems or undue wear as a result of using 
these materials, and fire hazard has not proved serious. 

The first extension to the Chesterfield Power Station is 
now in progress. This will consist of a boiler and turbine- 
generator of somewhat greater capacity than the first. 
That is, the C-E steam generating equipment, similar in 
design to the first unit but a little larger, will be 
capable of supplying 650,000 Ib of steam per hour con- 
tinuously (4-hr peak of 700,000 Ib) while the G-E tur- 
bine-generator will have a nameplate rating of 60,000 kw. 
The latter will conform to the A.I.E.E.-A.S.M.E. Pre- 
ferred Standards for large steam turbine-generating 
units. It is expected this additional capacity will be put 
into operation during the fall of 1949. 

The accompanying tabulation gives the station per- 
formance for 1946 and 1947. An outstanding achieve- 
ment of this record is the high availability factors for the 
boiler and the turbine-generator. The boiler showed an 
increase from 94.8 to 98.0 per cent, while the turbine in- 
creased from 95.4 to 98.5 per cent for the period. Thus 
the availability of boiler and turbine are comparable and 
justify employment of the unit arrangement. This was 
accompanied by an increase in the average hourly output 
of electricity from 47,320 kwhr to 55,954 kwhr, which 
resulted in an increase in yearly output of about 25 per 
cent. 
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50,000-kw turbine-generator 
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It is to be noted that the boiler and turbine-generator | 


have operated successfully at loads well in excess of the 
maximum guarantees. Steam loads of 640,000 lb per hr 
and electrical loads up to 70,000 kw have been carried. 
The station heat balance diagram for a 63,215-kw load 
with the boiler producing 599,200 lb per hr is here shown. 

Coal quality has declined, not only since the plant was 
first put in service but also during the last two years, the 
average heating value going from 13,771 Btu in 1946 to 
13,276 Btu per lb as fired in 1947. This was accom- 
panied by a decrease in Hardgrove grindability from 87 to 
79. Due to lowered quality, the coal per kilowatt-hour 
increased from 0.866 lb to 0.898 lb. The yearly average 
station heat rate remains about constant at 11,922 Btu per 
kwhr. This corresponds to a station efficiency of 28.63 
per cent. 

Power required for operation of the station was only 
6.347 per cent of the total generated in 1947. Also 
notable was the decrease in station makeup from 1.353 to 
0.864 per cent. This was considerably below the 3.5 per 
cent originally calculated. All boiler feedwater makeup, 
which originates from the James River, is clarified and 
softened. This water passes through heat-exchangers on 
its way to the evaporator feedwater heater. Adequate 
internal treatment of boiler water has resulted in keeping 
corrosion and deposits to a minimum. 

While the foregoing data relate to performance for the 
years 1946 and 1947, it may also be of interest to note 
two charts from the boiler acceptance test made in 1945. 
One of these shows various temperatures plotted against 
evaporation, and the other efficiency and different losses 
also plotted against evaporation. In both cases the test 
data surpassed the anticipitated performance. 
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ARMSTRONG 


Forged Steel 
STEAM TRAPS 







a 
Di Material 
1030) 79% (S.A.E; 
| Tensile 4,000 Ibs 


rengt ’ 
fon . 






FOR ANY 
PRESSURE! 


—— pressures for 
Armstrong traps vary 
from 450 p.s.i. for No. 312 to 
2400 p.s.i. for the No. 615. All high pressure 
requirements of modern plants can be met easily. 










The trend in modern engineering is to get 
away from cast iron fittings. Armstrong Forged 
Steel Traps fit in perfectly with these trends, 
and offer the additional advantage of automatic 
condensate drainage. Prices are reasonable, and 
the extensive line makes it easy to select a trap 
that will fit individual requirements. 


The fact that Armstrong Forged Steel Traps 
are well suited to high pressure applications 
does not eliminate them from the low and me- 
dium pressure field—dquite the reverse. Operation 
on lower pressures is quick and efficient, and 
engineers like the resulting high factor of safety. 


The Armstrong Steam Trap Book contains 
valuable information on steam trap selection, 
installation, and maintenance. Data, charts and 
graphs on current trapping practice are included. 
Send for a copy today. 


ARMSTRONG MACHINE WORKS 


x 
—_ 


814 Maple Street 
Three Rivers 
Michigan 
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COURT DECISIONS AFFECTING 


POWER PLANTS 


URING 1947 the higher courts in 

different states rendered many im- 
portant decisions directly or indirectly 
involving steam power plants, officials and 
employees. Knowledge of the cause and 
outcome of these suits should prepare 
readers to avoid similar legal controversies 
and assist in winning unavoidable suits. 
Those who desire to read any decision in 
detail may refer to the citation, and obtain 
the full decisions from any good library. 


Steam Fitters v. Plumbers 


Courts have held that a steam fitter 
cannot do plumbing work in a city unless 
he obtains a plumber’s license issued by 
the city. For illustration, in Common- 
wealth v. Dougherty, 40 All. (2d) 902, it was 
shown that a law specifies a heavy pen- 
alty for all persons who do “business or 
work of plumbing and house drainage’’ 
without obtaining a license. 

In the case at issue certain steam fitters 
were engaged in construction work in an 
industrial power plant. An 8-in. water 
main carried city water from the street 
to a 4-in. connection running along the 
ceiling of the basement of the plant. 
The latter pipe had been installed by 
plumbers. The steam fitters tapped a sub- 
sidiary water line which discharged into 
tanks. However, these steam fitters 
were found guilty by the court of doing 
plumbing work in an industrial plant with- 
out plumbers’ licenses, saying: 

“Improper connections, either with the 
city water pipes or sewage conduits, may 
have serious results. A statute regulating 
that subject is of importance to everyone 
in the city as all are concerned with having 
a pure, uncontaminated water supply and 
proper drainage facilities....” 

On the other hand, see Pittsburgh v. 
Kane, 14 A (2d) 887, where the higher 
court held that it was not unlawful for 
steam fitters to install a pipe carrying off 
condensed moisture from an air condition- 
ing unit and allow the moisture to be car- 
ried off through an open drain, the latter 
being properly constructed by a plumber. 
However, this case did not deal with direct 
connections with the city supply. 

Therefore, according to these court 
decisions it would appear not unlawful for 
a steam fitter without a license to perform 
plumbing work which does not involve 
direct connection with a municipality’s 
water supply; otherwise it is unlawful. 


Weak Contract 


According to a recent court decision a 
power plant company may make a valid 
contract with lower property owners to 
deposit debris, etc., into a stream above 
their property. However, if the contract 
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fails to specify clearly that the company 
has unrestricted rights in this respect the 
property owner may sue and recover 
damages and, also, obtain a valid injunc- 
tion against the company depositing its 
waste matter into the stream. 

For example, in Associated Company v. 
Superior Court, 180 Pac. (2d) 389, it was 
shown that a company has owned and 
operated a plant on a stream above the 
property of Mr. Howe, for more than two 
years. Recently Howe brought suit 
against this company and sought an 
injunction to restrain it from discharging 
waters and debris into the stream, and for 
damages in the sum of $35,000. 

The company’s counsel contended that 
the damages to Howe were fully compen- 
sated by a previous agreement whereby 
the company had furnished Howe with 
several hundred feet of iron pipe through 
which he was supplied an agreed quantity 
of water. However, this contract be- 
tween the company and Howe did not 
clearly specify that in consideration of the 
company furnishing the pipe, Howe would 
forever forfeit his legal rights to ‘‘any and 
all future damages” and legal action 
against the company for depositing water, 
debris, etc., into the stream above the 
property. Therefore, since the damages 
resulting to Howe amounted to more than 
the cost of the pipe furnished by the com- 
pany, the court held that Howe could re- 
cover from the company the difference be- 
tween the value of the pipe and the amount 
of damages the jury decided was due him 


Loan of Equipment 


According to another higher court 
decision, if one contractor loans equipment 
to another he is liable to damages if he 
fails to know whether the equipment is in 
safe condition. 

In Bonvillain v. Operators, Inc., 26 So. 
(2d) 25, the testimony proved facts as 
follows: The owner of a hoist loaned it toa 
friend. The latter was using it when it 
broke, and he sustained a severe injury to 
his back. The higher court allowed him 
$42,083 damages, and said: 

“He (the owner) assumed a responsi- 
bility and became liable to anyone who 
might be injured.” 


Gas Company’s Liability 


The degree of care required of a com- 
pany distributing gas is well established. 
In dealing with this substance a high de- 
gree of vigilance must be exercised and 
every reasonable precaution taken to 
guard’ against accident or explosion. 
While its measure of responsibility is not 
that of an insurer, the company is liable 
for an explosion when it knew, or by the 


exercise of ordinary care should have known, 
of a defect in its pipes or mains. See 
Heh v. Consolidated Gas Company, 201 Pa. 
443; Hartman v. Citizens’ Natural Gas 
Company, 59 A. 315, 316; Shirey v. Con- 
sumers’ Gas Company, 64 A. 541; and 
Stephany v. Equitable Gas Company, 31 A. 
2d) 523. 

Generally speaking, a gas company is 
under no duty to inspect or repair service 
pipes leading from the street to the con- 
sumer’s property. Usually service pipes 
belong to the property owner and under his 
control. Consequently, there is no duty 
on the part of the gas company to inspect, 
maintain or repair them, that obligation 
resting exclusively upon the owner or 
tenant of the property. For verification, 
see Greed v. Manufacturers’ Light & Heat 
Company, 238 Pa. 248; Windish v. 
People’s Natural Gas Company, 93 A. 1003, 
1004; Pouder v. People’s Natural Gas 
Company, 245, 93 A. 1005; and Hanley 
v. People’s Natural Gas Company, 188 A. 
157. 

However, this principle of nonliability 
on the part of the gas company in the case 
of a service pipe, as distinguished from its 
own mains, is not without exception. If 
the gas company knows that there are 
defects in such a pipe, or is in possession of 
facts which should reasonably inform it 
that it is unsafe, it then becomes its duty 
to investigate the safety of the pipe before 
it continues to use it for the transportation 
of gas, and if it fails in that duty it be- 
comes liable for any resulting accident. 
More specifically, if the company knows, 
or under the circumstances has reason to 
know, that a service line is rusted and 
corroded to such an extent as to permit gas 
to escape therefrom, it is its duty either to 
notify the customer to repair it, or to shut 
the gas off at the street in order to avoid 
the likely danger. See Pouder v. People’s 
Natural Gas Company, 93 A. 1005, 1006; 
Heller v. Equitable Gas Company, 3 A. (2d) 
343, 344; and Stephany v. Equitable Gas 
Company, 31 A. (2d) 523. 

Also, see Goodman & Thoise, Inc., 0 
Scranton Spring-Brook Water Service Com- 
pany, 43 Atl. (2d) 111, where it was shown 
that in 1916 a service pipe for gas was 
installed in a residential property. In 
1928 the gas company was notified that 
gas was no longer required for this prop- 
erty. Accordingly, it removed the meters 
from the house and stopped the service, 
but, instead of disconnecting the line at the 
curb, it merely capped the service pipe in- 
side the cellar wall and retained gas in the 
pipe under pressure from the street main. 

In 1929 a factory building containing a 
power plant was erected upon the lot; the 
basement was located in a different place 
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| than the old cellar and a concrete floor was 
laid upon the filled-in ground over this 
pipe. On May 24, 1943, the factory build- 
ing and plant were severely damaged by a 
violent gas explosion and a number of 
additional minor explosions which oc- 
curred intermittently thereafter during the 
succeeding two hours. 

The lower court held the gas company 
liable for $20,000. The higher court gen- 
erally approved the verdict except that it 
believed the damage allowance was too 
low. The court «sid: 

“While the pipe itself continued, of 
course, to belong to the owner of the 
property, the gas in it belonged to defend- 
ant.” 


Leaking Water Mains 


It is important to know that the higher 
courts consistently hold that neither a 
municipality, water company or gas com- 
pany is an insurer of the good condition of 
its water or gas pipe lines. Therefore, 
where the defective condition is not a re- 
sult of negligent construction but the re- 
sult of wear and tear, the testimony must 
prove that the condition which produced 
the damage had (1) been brought to the 
prior notice of the city or corporation 
officials, or (2) that the condition had 
existed for such a space of time that the 
defect could have been discovered and re- 
paired, had the corporation employees 
exercised the same degree of care that 
would have been used by other reasonably 
prudent and experienced employees under 
the identical circumstances. Otherwise 
the city is not liable. 

For example, in Stein v. City of Newark, 
52 Atl. (2d) 66, the testimony showed 
facts, as follows: A property owner named 
Stein observed that his building had sev- 
eral cracked walls. He inspected the base- 
ment and found that the floor had sunk 
and that the foundations were no longer 
holding up the building. A few days 
later Stein brought this condition to the 


attention of the Water Department of the 
OF ALL OF THE NEW City. This was the first time this condi- 
COAL BURNING tion was brought to the attention of the 


Water Department. It was discovered 


CENTRAL STATIONS | that a water main had broken, and was 
ARE USING leaking water, and that this leak had 


caused the damage to the buildings. The 


| 

| 
very next day the city officials, after mak- 
& Co | ing an investigation and examination of 
La © o | the premises, immediately and promptly 


repaired the damaged pipe and shut off 


| the water. Stein sued the city for dam- 
Oal Waives — «. 


After carefully considering all testimony 


Recent investigation as to the popularity of | the higher court refused to hold the city 
S. E. Co. Coal Valves indicate the above fact. | liable. and said: 
The reason — operators knowledge that these } #abdie, and Said: 




















valves work easily, under any and all conditions, “...Certainly, the city acted with 
For catalog, write STOCK ENGINEERING reasonable promptness in shutting off the 
gh 713 Henna Building, Ctesstend, water and repairing the leak, after being 
notified by the plaintiff of the condition of 

‘ affairs as the plaintiff understood and 


found them to be.”’ 
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Law of Fixtures 


Few readers realize the importance of 


Coal Distributors being able to distinguish between ordinary 
ve chattels and legal fixtures. Occasionally, 

one who sells steam power plant or com- 

5. E, CO. parable equipment under a conditional 


contract of sale, or chattel mortgage, is 
deprived of repossessing such equipment 


Valves and Coal Scales 





48 April 19488—-C O MBUSTION 








although the owner of the building in 
which it is installed breaches his contract 
ind fails to make agreed payments. 

The same unfortunate situation exists 
where the owner of such equipment in- 
stalls it in a leased building which subse- 
quently is sold or mortgaged. It is cer- 
tain that a new purchaser of the building, 
or holder of a mortgage on the building, 
may prevent a tenant from removing 
from such building all legal fixtures. 
Hence, sellers and buyers of power equip- 
ment both are in the same classification 
and may be prevented from repossessing 
legal fixtures. 

For example, in Arco Company v. 
Hawthorne Company, 38 Atl. (2d) 290, it 
was shown that a building was specifically 
constructed for ice manufacturing pur- 
poses. A considerable quantity of ice 
manufacturing equipment including 
pumps, engines, condensers, and the like, 
were sold and installed in the building 
under chattel mortgages and conditional 
contracts of sale. The owner of the 
building and land gave a real estate mort- 
gage thereon after the chattel mortgages 
were properly recorded. 

Later it was contended that the manu- 
facturing equipment was a “‘part’’ of the 
real estate and, therefore, the mortgage 
on the real estate should include the equip- 
ment. The higher court held that the 
real estate mortgage covered and included 
the land, building thereon and all the 
ice-manufacturing equipment. 

The importance of this decision is 
readily apparent, because the seller of 
power plant equipment may forfeit his 
lien, although he sells the equipment on a 
conditional contract of sale, in event the 
holder of the real estate either mortgages 
or sells it. And the holder of a mortgage 
on real estate and also a new purchaser of 
the real estate automatically takes legal 
title to all legal fixtures. 


Parts Interchangeable 


Considerable discussion has arisen from 
time to time over the legal question: Can 
a seller who contracts to install a ‘‘specific’”’ 
unit install a different but equally efficient 
unit, without being liable to the purchaser 
for breach of the contract? 

For illustration, in Mathis v. Holland 
Company, 166 Pac. (2d) 518, the testi- 
mony proved that a plant owner, named 
Mathis, entered into a written conditional 
sales contract with a company for the 
installation of a unit. The contract 
stipulated that No. 250 furnace would be 
installed. After the job was completed 
Mathis signed a ‘‘completion”’ certificate 
certifying ‘‘that all articles and materials 
have been furnished and installed and the 
work satisfactorily completed... .”’ 

Several months later Mathis sued the 
company for damages on the plea that al- 
though he paid for a No. 250 furnace the 
company installed a No. 2500 furnace 
against his will and consent. The officials 
of the company admitted during the trial 
that a No. 2500 furnace was installed but 
illeged that the two furnaces, No. 250 and 
No. 2500, were structurally the same. 
Parts were interchangeable, except for 
minor castings, and the price list was the 
same on both. The higher court refused 
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“VAC-VEYOR” 
SYSTEM 
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In this system, ashes, siftings, soot and 
dust are conveyed by pipe from the ash 
pits, dust collectors, stack, etc., to an ash 
receiver and separator at the top side of a 
silo—by means of a vacuum. One man 
operates the system, keeping your plant 
cleaner with less labor. 
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ROLLER BEARING GATE 


Incorporating double rack and pinion for 
granular or powdered materials, these drip- 
proof self-cleaning gates will not corrode, 
bend or warp. Material cannot collect in 
back of gates—these ball bearing gates 
operate manually or electrically without 
strain or ramming. 





DRAG SCRAPER SYSTEM 


Coal is dug evenly with minimum power 


consumption. Tail blocks can be slung 
between posts and moved by hand, me- 
chanically moved on I-beam track by tail 
block car, or suspended from aerial bridge 
system. One man can operate entire system 
by remote control. 
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HANDLING 


Coal arrives by rail, is dumped into 
hopper, raised by bucket elevator and 
discharged either into bunker for im- 
mediate use or down chute to yard 
storage. One operator controls all 
equipment. 


SS 


AUTOMATIC 
WEIGHING SCALE 


Accurately weighs coal and similar 
materials from 1 to 60 tons per hour. 
Vibrating feeder plate eliminates belts, 
pulleys and motors. Scale is totally 
enclosed, dustproof and quiet. 








ASH HOPPERS AND GATES 


Steel plate ash hoppers are low cost, 
rigid, unbreakable, watertight and, 
when lined with refractory material, 
resist temperature and erosion. 

gates are designed for use on stoker and 
pulverizer ash hoppers where water 
sealing and draining is essential. 


Beaumont engineers design and erect this and associated equipment—a com- 
plete coal and ash handling system. You save in installation as well as in 


handling. 


ONE CONTRACT—ONE RESPONSIBILITY—FOR BULK HAND. 


LING S$ 'STEMS. Write for more information to: 


BERUMONT BIRCH 


. 1506 RACE STREET—PHILADELPHIA 2, PENNA. 
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BULK MATERIAL 
HANDLING SYSTEM 
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@ Stretch your oil supply 
by replacing obsolete equip- 
ment with Todd Burners. 
Avail yourself of the years 
of experience of Todd 
engineers, 


Oil Burners 
Gas Burners 


Combination 
Oil and Gas 
Burners 


COMBUSTION EQUIPMENT 
DIVISION 
TODD SHIPYARDS CORPORATION 


81-16 45th Ave., Elmhurst, Queens, N. Y. 


NEW YORK * BROOKLYN ¢ ROCHESTER 
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HARRISBURG * YORK ¢ CHICAGO ¢ CHARLESTON, 
S.C. © BOSTON * SPRINGFIELD, MASS. 
BALTIMORE * WASHINGTON * DETROIT * GRAND 
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ORLEANS * LOS ANGELES * SAN FRANCISCO 
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to hold the furnace company liable, and 
said: 

“The record definitely bears out the fact 
that the only difference between the two 
furnaces, No. 250 and the No. 2500 which 
was installed, is the number on the door 
and the change in the method of installing 
the baffle-iron in back of the fire-box:; 
that in all other respects the two models 
were the same, the same fire-box capacity, 
the same heating capacity and efficiency, 
the same material and weight, with the 
parts interchangeable, and the same 
value.” 

Also, see Holt v. Sims, 102 N. W. 386. 
In this case a contractor agreed to install a 
“No. 3” boiler. The contractor was un- 
able to obtain a No. 3 boiler and a 
No. 5 boiler was furnished which was a 
better and greater capacity unit than the 
one specified in the contract. 

In a subsequent suit the higher court 
held that the plant owner must pay the full 
contract price. 


Corporation Breaches Contract 


Few persons realize that when constru- 
ing a sale contract, the courts frequently 
base decisions upon the conduct of the con- 
tracting parties rather than the exact 
written or verbal words in the contract. 

For illustration, in Acme, 39 All. (2d) 
422, it was shown that a rock corporation 
entered into a written contract by the 
terms of which it agreed to furnish an 
engineering company which was construct- 
ing a power plant with a large quantity of 
crushed stone. An important clause in 
the contract was that the rock corporation 
would furnish 500 to 600 tons of rock each 
day only to December 1. 

The corporation furnished 46,601 tons 
of rock but did not supply between 500 to 
600 tons a day after December 1. Later 
the officials and sales representatives of 
the corporation contended that the De- 
cember 1 provision, above mentioned, in 
addition to the other “‘contingencies” in 
the written contract, relieved it from fur- 
nishing over 500 tons of rock every day par- 
ticularly since weather conditions, and 
shortage of railway cars, after said Decem- 
ber 1, interfered with the corporation mak- 
ing these daily deliveries. 

The purchaser sued the corporation for 
damages. 

Notwithstanding the fact that the cor- 
poration defended the suit on the grounds 
that, according to the written contract, it 
was not obligated to supply 500 to 600 
tons of rock a day after December 1, the 
higher court held the corporation liable for 
$32,728 damages. 

This court explained that although the 
written contract specified that the corpora- 
tion need supply 500 to 600 tons of rock a 
day only to December 1, yet the decision 
in favor of the purchaser was based upon 
testimony that the conduct and verbal 
agreements of the corporation’s representa- 
tives indicated conclusively that the cor- 
poration intended to supply 500 to 600 
tons of crushed rock each day until the 
purchaser’s construction contract was 
completed. 


Abandonment Is Intent 


Considerable discussion has arisen from 
time to time over the legal question: 


When does a power company automati- 
cally abandon its right to maintain a dam 
or other obstruction in a stream when the 
water rights are reserved in a deed? The 
answer would appear: Never, unless it 
intended to so abandon the water rights. 

For example, in City of Elkhart v. 
Christiana Hydraulics, Inc., 59 N. E. (2d) 
353, it was shown that in 1896 a property 
owner sold certain land to a corporation 
and executed a deed. The property owner 
reserved in the deed a right to keep and 
maintain a dam he had in the stream. At 
the time the deed was executed the prop- 
erty owner was using power from his dam 
for the operation of a paper mill. Years 
later the property owner’s dam washed 
out. 

Counsel for the city contended that the 
property owner had abandoned his legal 
right to use his dam because it had been in 
disuse since 1916. The higher court re- 
fused to agree with these contentions, 
saying: 

“Appellants (city) contend that the 
appellee (property owner) in title had 
abandoned his water rights. No evi- 
dence to support this contention has been 
pointed out except the fact that appellee 
(property owner) had not used the water 
for a long period of time.” 


Easement Different 


Although a property owner does not 
abandon a reparian right without intent 
an easement may be abandoned by dis- 
use. Thus, if a property owner has for- 
feited his right to an easement his contract 
is void by which he sells both the land and 
easement. 

In City of Harrodsburg v. Cunningham, 
184 S. W. (2d) 357, it was shown that from 
1854 to 1926 a man named Williams had 
maintained a dam which formed a reser- 
voir to provide water to a power plant. 
The dam was continuously maintained 
until January 1926, when Williams had it 
removed, At that time the plant was ina 
dilapidated condition and had not been 
operated for many years. 

The higher court held that disuse of the 
dam for eighteen years automatically for- 
feited the right of Williams to make a 
valid contract granting the right to an- 
other to construct and maintain a dam. 
The court said: 

“In my opinion, at the time Williams 
made this conveyance he had lost the 
right to this easement, by reason of having 
abandoned it, and, consequently, plaintiff 
(city) did not acquire any such right. It 
is well settled that an easement may be 
lost by abandonment.” 





A Correction 


In the article entitled ‘Burning Bagasse 
at Cuban Sugar Centrals,”’ in our January 
1948 issue, the illustrations of Figs. 8 and 9 
were inadvertently interchanged and the 
error was not detected in time to make the 
correction before the magazine went to 
press. However, these furnaces were 
correctly identified in the reprints that 
were subsequently made of the article. 
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Laboratory setup for exploring gasoline source 


Isotopes Used in Oil-from-Coal 
Research 


The production of oil and gasoline from 
coal by the Fisher-Tropsch process in- 
volves the making of hydrogen and carbon 
monoxide, which are then converted into 
oil or gasoline by passing over a metallic 
catalyst. 

It has been assumed, but never proved, 
that the product results from the reaction 
of hydrogen with metal carbides, which 
have been formed during the process from 
carbon monoxide and the metal catalyst. 
If, however, it is created by some reaction 
not involving metal carbide formation, as 
now appears possible, the whole viewpoint 
on the process might be changed. 

Therefore, to trace this process scien- 
tifically, Gulf Oil Corp. has initiated a re- 
search project at Mellon Institute involv- 
ing radioactive tagged atoms, or isotopes 
of carbon, called carbon 14. By sampling 
for the presence of the radioactive atoms in 
various stages of the process by means of a 
Geiger counter, the researchers hope to 
trace the Course of carbon atoms and thus 
blueprint the entire reaction. 


100,000-Kw, 3600-Rpm 


Turbine-Generator 


A 100,000-kw, 3600-rpm turbine-gen- 
erator unit, the first machine of its size de- 
igned for 1000 F steam operation, is now 
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in full scale service in the Essex Generating 
Station of the Public Service Electric and 
Gas Company, New Jersey. 

Built by the General Electric Co.. 
the machine is the largest of its type in the 
world. It measures 77 ft in length and is 
17 ft wide at its broadest point. The tur- 
bine, with 19 stages in the high-pressure 
casing and five stages double-flow in the 
low-pressure section, was designed for 
steam conditions of 1250 psi, 1000 F, 1.5 
in. mercury absolute back pressure. 

It exhausts through 23-in. long last- 
stage buckets of special warped design. 
The last-stage buckets, which operate at 
1390 ft per sec are mounted on a larger 
wheel than previously had been used on 
3600-rpm machines. The 1390 rate is 
approximately 10 per cent higher than 
previous 3600-rpm machines were capable 
of attaining. 

Special provisions are made for the 
elimination of moisture and the reduction 
of moisture cutting of buckets. The tur- 
bine has a newly developed hydraulic and 
lubrication oiling system with the centrif- 
ugal pump mounted on the turbine shaft 
fed by an oil-driven booster pump in a 
separate oil tank in the basement. 

The main generator is rated at 95,000 
kw, with a power factor of 0.85 and a 
short-circuit ratio of 0.85 at 15 psi hydro- 
gen pressure. 

The set also is equipped with a 7500-kw 
direct-connected house alternator. 

This turbine-generator is the first to be 
delivered of three similar units ordered by 
the New Jersey utility. 


Central Electricity Board 
Issues Its Last Report 


Great Britain’s Central Electricity 
Board, which was dissolved on April 1 to 
be replaced by a public-ownership body, 
the British Electricity Authority, has just 
issued its twentieth and final report. This 
contains interesting information concern- 
ing the fuel situation, shortage of capacity, 
new construction projects and average 
station performance. 

The Grid itself comprises 5172 miles of 
transmission lines fed by 142 selected 
generating stations having an aggregate 
installed capacity of 11,881,731 kw, of 
which 293,425 kw were added during the 
past year. The total 1947 output was 
42,579,000,000 kwhr which was an in- 
crease of 3.2 per cent over 1946 and more 
than a sixfold increase during the 21 yr of 
the Board’s existence. The maximum de- 
mand, incurred on January 29, was 9,271,- 
000 kw. Theload factor, based on demand 
actually met in 1947, was 47.2 per cent. 


Fuel Situation Discussed 


The report deals in detail with the fuel 
situation and with the load shedding which 
became necessary during the early months 
of last year. By the first week in Febru- 
ary the coal stocks at many of the generat- 
ing stations had fallen to less than two 
weeks’ supply and in some cases to less 
than one week. Coal deliveries had be- 
come deranged by the severe winter and it 
was necessary to shed load on numerous 
occasions up to 21.2 per cent of the total. 

Inferior coals allotted to the power in- 
dustry resulted in an average reduction in 
calorific value from 11,522 to 10,893 Btu 
per lb, a marked increase in the ash con- 
tent, and a consequent increase in the 
average station heat rate. For the year 
1947 this rate averaged 1.5 lb per kwhr 
as compared with 1.34 in 1938. Despite 
the poorer coals, the average cost per ton of 
coal consumed at all the generating sta- 
tions operating under direction of the 
Board increased from 20s. 3d. in 1938 to 
48s. 3d. in 1947. 


New Capacity Cut 


To meet a rapidly growing demand for 
electricity the Board early in the year 
initiated a construction program involving 
the addition of 2,315,750 kw capacity to be 
completed by 1952. This would have 
brought up to 9,474,450 kw the total new 
capacity which it was contemplated would 
be brought into service during the years 
1948 to 1952, inclusive. However, at the 
insistence of the Government, it became 
necessary to cut this program by 1,635,250 
kw for the two years 1951 and 1952. The 
Board’s program for the seven-year period 
1946-1952 originally provided for the 
construction of 31 new generating stations, 
but as a result of government cuts, five of 
these will be postponed till after 1952. 

The report concludes with reference to 
arrangements that have been made for the 
installation of two experimental 15,000-kw 
gas-turbine sets—one in the Dunston 
Station of the Northeastern Electric Sup- 
ply Company and the other in the Trafford 
Station of the Stretford and District Elec- 
tricity Board. 
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VULCAN Soot Blowers 
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Vulcan Soot Blowers have been selected for 
the 120,000 lb. per hr. Foster Wheeler steam rT 

generators in the Staten Island Edison Com- | 
pany and New Bedford Gas & Edison Light 


| 
Company Plants. | 
y, 
Model T-2 electric torque motor driven long 


retractable units are used in the high tem- | 
































perature location between the slag screen and 
superheater to assure adequate cleaning of 
slag, soot and ash deposits in this important | 


zone. The superheater and boiler tube banks 











are effectively cleaned by manually operated 






































multi-jet rotary elements Model LG-3. DU 
SQ 

Steam at 875 psig is used as the cleaning iy 

medium. ins 

























































































































































































Below: Vulcan model T-2 retractable soot blower for remov- 
ing soot and slag in high temperature gas zones. One electric 
motor extends the soot blowing element into the boiler, and 
another continuously rotates the soot blowing element while 
it is being extended and retracted. The steam valve opens 
automatically as soon as the nozzles clear the side wall and. 
closes automatically when the element is retracted. 
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Above: Close up of 
T-2 operating mech- 
anism, 








VULCAN SOOT BLOWER CORPORATION 


Du Bois, Pennsylvania 
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Synthesis Gas from Anthracite 
Silt 


According to an announcement of the 
\nthracite Institute, a new process’ has 
been developed for the production of syn 
thesis gas from anthracite silt of which it 
is estimated there are about 200 million 
tons above ground in addition to some 5 
million tons produced annually by the 
jndustry. 

The process is based upon German meth- 
ods used successfully in gasifying brown 
coal, and a pilot-plant is now being con- 
structed by the Institute at Wilkes 
Barre. The silt, air and steam are fed into 
a refractory-lined cylinder in which com- 
bustion takes place and the particles of silt 
float in the gas, making a boiling or fluid- 
ized bed. As the heavier ash settles to 
the bottom and sides of the cylinder, it is 
removed by a rotary grate. The carbon in 
the silt reacts with the oxygen to give a 
producer gas containing carbon dioxide, 
carbon monoxide, hydrogen and nitrogen. 
This gas is then passed through a second 
bed of silt where the carbon dioxide reacts 
with the carbon to give additional carbon 
monoxide. If gas of a higher heat value 
is desired, steam is introduced at the top 
of the fluidized bed. 

Two practical uses for this process are 
indicated. One is the production of a gas 
which can be used as colliery fuel, thus 
releasing the more valuable larger sizes of 
anthracite for sale; and the other is a gas 
that may be utilized to produce synthetic 
oil and petroleum by-products. 


Personals 


R. A. Wasson, vice president and gen- 
eral manager of Clarage Fan Co., was 
elected president of the National As- 
sociation of Fan Manufacturers at its 
recent annual meeting in Buffalo 

James Wilson has retired as manager of 
the field engineering section of the Allis- 
Chalmers steam turbine department after 
43 years of service. 

Myron F. Freeman, until recently super- 
intendent of power for the Boston Ele- 
vated Railway Co., joined Combustion 
Engineering Co. on April 1 as assistant 
chief engineer. He had previously been 
identified with Jackson & Moreland, con- 
sulting engineers of Boston, and with Stone 
& Webster Engineering Corp. 

Carl E. Miller, for several years past 
associated with the War Department 
Office of Chief of Engineers as fuel ad- 
viser, has lately joined the research ad- 
visory staff of Battelle Memorial Institute, 
Columbus, O. Prior to his government 
work, Mr. Miller was associated for eight 
years with the Potamac Electric Power 
Co. of Washington, D. C., and for three 
years with the Northern Indiana Public 
Service Co. 

Robert H. Knowlton has been elected 
president of the Connecticut Light & 
Power Co. He succeeds C. L. Campbell 
who becomes chairman of the board. 
Mr. Knowlton has been connected with 
the Company in various capacities since 
1917, for the last nine years as executive 
vice president. 


Obituaries 


Charles I. Burkholder, vice president 
and chief engineer of the Duke Power Co., 
died at Charlotte, N. C., on March 13, 
following an illness of several months. 

A native of Illinois, Mr. Burkholder re- 
ceived his technical education at the 
University of Wisconsin and then spent 
some time in the employ of the General 
Electric Co. at Schenectady, leaving in 
1906 to become associated with the late 
W. S. Lee, chief engineer of the Southern 
Power Co., predecessor of Duke Power 
Co He became chief engineer of the 
latter company in 1935 and was elected 
vice president in 1947. 

George L. Knight, former vice president 
of the Brooklyn Edison Co., died at his 
home in Brooklyn, N. Y., on March 27, at 
the age of 70. 

A graduate of Drexel Institute, he be- 
gan his engineering career with the Phila- 
delphia Electric Co. and later joined the 
Brooklyn Edison Co. where he served suc- 
cessively as draftsman, chief draftsman, 
designing engineer, mechanical engineer 
and vice president, retiring from the last 
mentioned position in i942. He was a 
fellow of the A.S.M.E., a member of the 
A.1.E.E. 

A. E. M. Shafer, research engineer of 
the Pennsylvania Power & Light Co. died 
suddenly at his home in Allentown on 
April 5 at the age of 50. A graduate of 
Lehigh University with the class of 1920, 
he had been associated with the Company 
for 27 years 
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Tight Closing, 

Single Seated 

Fully Balanced, 
Diaphragm Regulating Valves 


Offer these ADVANTAGES 


* SINGLE SEATED, FULLY BALANCED—combines 
dead-end, tight shut-off with double seated 
capacity; operates with fast, smooth response 
for small changes in diaphragm pressure. 

* SMOOTH THROTTLING CONTROL— without 
pressure drop limitation up to 600 PSI. Sizes up 
to and including 8” with bronze or cast iron 
bodies, 144-4” cast steel. 

* LARGE CAPACITY—equal to or greater than 
standard, long stroke, double-seated valves. 
* LOW FRICTION STUFFING BOX—specially de- 
signed packing including plastic, asbestos and 
metal rings in each set, requires minimum 

attention. 

* INTERCHANGEABILITY OF REPLACEMENT 
PARTS—hardened main valves, hard face seat 
tings and hardened stem bushings renewable 
without removal of body from pipe line. 


SEND FOR—-your copy of Bulletin 462. 
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LESLIE CO. 


297 Grant Ave., Lyndhurst, New Jersey 


PRESSURE REDUCING VALVES © « PRESSURE CONTROLLERS 
TEMPERATURE REGULATORS 
LESLIE-TYFON WHISTLES 
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& COPY OF CATALOG GIVING FULL DESCRIPTION AND ENGINEERING DATA SENT UPON REQuesT 


LEXIBLE COUPLINGS 


POOLE FOUNDRY & MACHINE COMPANY 


WOODBERRY, BALTIMORE, MD. 







































































New Equipment 








Mechanical-Drive Turbines 


A line of small mechanical-drive tur- 
bines, Type DP, with ratings ranging from 
10 to 1200 hp and with speeds from 1000 to 
5000 rpm, has been brought out by the 
General Electric Co. These units are 
available in three single-stage frame sizes 
with a 16-in., 20-in. and 25-in. wheel, and 


embodying such features of large machines 
as hydraulic governing for wider speed 
range and more accurate control, and pres- 
sure oiling of bearings. The turbines are 
intended for such applications as driving 
pumps, compressors, fans, blowers, etc. 


Drive Unit for Centrifugal 
Pumps 


A newly available vertical synchronous 
motor-magnetic drive unit designed to 
give smooth adjustable speed control for 
centrifugal pumps has been announced by 
Electric Machinery Mfg. Co., Minneapolis. 
The motor drives the ring of the magnetic 
drive at constant speed and the magnet 
member of the magnetic drive mounted on 
the gear shaft operates the pump at a speed 
required by liquid level control. The unit 
is claimed to offer smooth, wide-range 


speed control, preclude “hunting’’ and 
eliminate frequent motor starts and stops. 
The cutaway illustration shows a 250-hp, 
1200-rpm unit of this type which operates 
200-rpm vertical sewage pumps through a 
reduction gear. 


Liquid Level Alarm 


A new device to set off warning signals 
when liquid levels reach a predetermined 
low.or high has been brought out by The 
Reliance Gauge Column Co., Cleveland, 
QO. Known as the ‘‘Levalarm,”’ the device 


is designed for use with pressures up to 250 
psi. Briefly, its operation is by means of 
an electric switch which functions through 
the agency of a permanent magnet when a 
monel float rises or falls in a separate float 
chamber. 


Anthracite Conference 


The Sixth Annual Anthracite Confer 
ence is scheduled for May 6 and 7 at 
Lehigh University, Bethlehem, Pa. Ses 
sions are scheduled on (1) mining and 
preparation; (2) general topics bearing on 
anthracite; (3) a symposium on anthra 
cite in power plants and (4) uses of anthra 
cite. Among these papers, the following 
should be of particular interest to power 
men: 

“Anthracite’s Part in Smoke Abate 
ment,’’ by J. F. Barclay, U. S. Bureau of 
Mines. 

“Future Supplies of Principal Fuels in 
Competition with Anthracite,” by J. A. 
Corgan, U. S. Bureau of Mines. 

“Factors Affecting Anthracite Mar- 
kets,” by J. D. Jillson, Anthracite Institute, 

“The Burning of Anthracite in Power 
Plants,” by R. L. Hallman, Pennsylvania 
Power & Light Co. 

“‘Pulverized Anthracite Installation at 
Suburban Plant of the Scranton Electric 
Co.,”” by D. D. Schulz, Scranton Electric 
Co. 

‘Upgrading Fine Sizes of Anthracite by 
Extrusion,’”’ by P. A. Mulcey and J. W. 
Eckerd, Anthracite Institute Laboratory. 

“Present and Future Anthracite Burn- 
ing Equipment,’ by R. C. Johnson, 
Anthracite Institute. 

Luncheons and banquet have been 
omitted from this year’s program. The 
first session will open at 1:30 p.m., Day- 
light Saving Time, on May 6, with an 
evening session at 8 o’clock. The Friday 
session will start at 9:30 a.m. and con- 
tinue throughout the day. 


Above: Sauerman Power Scraper System stores and reclaims coal at 
a rate of 300 tons per hour. Sitting in a room above the receiving 
hopper, the operator sees every move of the machine and guides 
every move through simple automatic controls. 


Stores and reclaims for 
few cents a ton. 


% 
Adjustable to any space 
@ 

Safe and clean 
e 


Simple maintenance 


SAUERMAN 


550 S. CLINTON ST. 





—With the SAUERMAN 


One-Man Scraper System 


Saverman Coal Storage Equipment will handle your 
storage job, large or small, for lowest cost. The Saverman 
Power Scraper is a one-man machine that serves as a 
self-loading conveyor with large capacity and wide range. 
Making the best utilization of available space, it layers 
the coal evenly into a homogeneous pile protected against 
spontaneous combustion. * 


Installation and operating costs are surprisingly low. Our 
engineers will be glad to advise on your own problem. 


BROS., 


CHICAGO 7, ILLINOIS 


INC. 
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Learn the secret 
of BIG EARNINGS in... 
COMBUSTION ENGINEERING 


There are prone of good pay jobs in the 
power field today. Increase your earnings 
now—be a Hays-Trained Combustion 
Engineer. Just a little of your spare time 
required for the simple, easy-reading Hays 
Home Study Course, Hundreds of others 
have made better jobs for themselves 
through Hays training. So can YOU, 
Write for Free Book Now! 

Hays Institute of Combustion 
430 N. Michigan Ave., Chicago 11, III. 
(Dept. 54) Our 28th consecutive year 


HAYS INSTITUTE OF COMBUSTION 
430 N. Michigan Ave., Chicago 11, Ill. 
(Dept. 54) Please send free book. 















Oxygen, one very active source of destructive corrosion, 
is continuously detected and recorded by the Cambridge 
Dissolved Oxygen Analyzer. The oxygen 
dissolved in the feed water is determined 
directly. The oxygen set free by dissociation 
in the boiler is determined by measuring the 
free hydrogen in the steam. Cambridge 
Analyzers are available in models for record- 
ing O,, or: O and H: simultaneously. 





3769 Grand Central Terminal 
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CAMBRIDGE 


DISSOLVED OXYGEN 
ANALYZERS 


CAMBRIDGE INSTRUMENT CO., INC. | 
New York 17,N.Y. | 
Pioneer Manufacturers of ‘ | 


PRECISION INSTRUMENT 


| 
Send for literature | ' 





Business Notes 





Due to the unprecedented demand for 
trained instrument engineers Bailey Meter 
Co. has expanded its staff of field engineers 
by making the following assignments of 
men who recently completed its Cadet 
Engineering Course: H. E. Bitler to its 
Buffalo Office; M. J. Bonnette and R. W. 
Hooper to the Houston area; J. W. Cun- 
ningham to its Atlanta Office; H. G. 
Hilston to its Cleveland District Office; 
J. O. Meals to the St. Louis Office; and 
L. W. Meier to the Los Angeles Office. 
J. R. Brennan, J. A. Hays and R. P. 
Marche are remaining at the main office in 
Cleveland where they will be attached to 
the engineering, research and sales de- 
partments, respectively. 

J. L. Perez Grovas, consulting chemical 
engineer, has been appointed as repre- 
sentative in Mexico for the sale and 
service of the water-treatment products of 
the Power Chemicals Division of E. F. 
Drew & Co., Inc., New York. Offices are 
located at Palma 9-407, Mexico, D. F. 

Mr. E. J. McMahon, production man- 
ager of the Dearborn Chemical Co., was 
elected a director and vice president at the 
annual stockholders’ meeting. He suc- 
ceeds John W. Brashears who has been 
with the company 52 yr, a memiber of the 
Board of Directors since 1912, and who 
was retired as an honorary director. 





Leslie Co., Lyndhurst, N. J., manufac- 
turers of pressure and temperature regula- 
tors and controllers, announce the ap- 
pointment of the following agents to 
handle industrial sales and services: Welby 
C. Rouse, Greensboro, N. C.; Equipment 
Sales Corp., Kingsport, Tenn.; Landes, 
Zachary & Peterson, Denver, Colo. 

John W. Anne has been appointed sales 
manager of the Jeannette plant of Elliott 
Co. He went with the Company in 1925 
immediately after graduating as a me- 
chanical engineer from Penn State. 

Hall Laboratories, Pittsburgh, is making 
a three-way transfer of service engineers 
in the Pittsburgh, Cincinnati and Birming- 
ham districts. Leonard Highley, Jr., re- 
turns to the Pittsburgh home offices after 
nine years’ service in Birmingham. G. 
Howard Smith leaves Cincinnati after 
four years there to work in the Birming- 
ham district. Robert G. Hobek, who has 
served in laboratory work until late 1947, 
joins the Hall service engineering staff in 
Cincinnati. 

The Henry P. Thompson Co., Schmidt 
Bidg., Cincinnati, has been appointed 
sales and engineering representative of 
Cochrane Corp., Philadelphia, for the 
Chochrane C-B High Pressure Con- 
densate Return System, in addition to 
water-conditioning equipment and steam 
specialties already handled, in western 
Ohio, nearby Indiana and eastern Ken- 
tucky. Individuals serving this territory 
include Herbert H. Haas, John S. Bower 
and Kenneth C. Matthews. 
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COOLING 


TOWER S 
Shipped from Stock! 
















INDUCED DRAFT... 


Horizontal or vertical air flow, with 
ultra-efficient Moore “Lifetime” Fans. 





No gears, no belts, no couplings, 

no corrosion problems. Heavy- 

duty All-Monel pressure blowers, 

trouble-free under most severe 

conditions. Slow-speed, ball 
bearing, direct drive motor is 
IN the hub. Other advanced 
and thoroughly proved me- 
chanical and structural fea- 
tures throughout. 


NATURAL DRAFT... 


Standard spray towers or with coil 
systems in base, with or without basins 
or internal decks. Low pressure water 
distribution. Bolted assembly of Red- 
wood or All-Metal, shipped complete. 


ALSO ALL OTHER TYPES AND SIZES; 20 
YEARS OF COOLING TOWER LEADERSHIP 


For further information see Sweet's 
Files, Chemical Engineering Catalog, 
ASH & VE Guide, etc 
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Hi-Pressure Gage Glasses 


Round, Tubular and Flat Type 





RUBBER GAGE 
GLASS GASKETS 


Series 750... All Sizes 





” Inclined tor 
Better Visibility 
Standard Type—Offset 


Adjustable Inclined 
Gage Fittings 









Fig. 21 Fig. 22 


Other Ernst Specialties 





GAGE GLASS ILLUMINATORS 
NEW PLASTIC GUARDS 
SIGHT FLOW INDICATORS 
SPLIT-GLAND WATER GAG; 


STEEL GAGE VALVES 
FLAT GLASS INSERTS 


ALL IRON GAGES 
HIGH & LOW ALARM COLUMNS 
MICA SHIELDS AND GASKETS 
AND OTHER HELPFUL TIPS ON 
BOILER ROOM SAFETY 





Leakless Super Try Cocks, Bronze 
Send for Catalog 48P and Forged Steel Construction 


WATER COLUMN & GAGE CO. 


LIVINGSTON, N. J. LIVINGSTON 6-1400 





BURRELL €0: l 






sk accurate check 


— r furnace efficiency 


on you 


The Burrell CO2z Indicator measures the CO2 content of 
the stack gas in less than a minute and directly indicates 
the value on a long, clear, easily read scale. The Burrell 
Combustion Indicator, included with each instrument, 
quickly converts the CO2 reading and the stack tem- 
perature into terms of combustion efficiency and heat 
loss and provides directions for bettering firing conditions. 

The instrument is easily manipulated and unskilled 
operators have little trouble obtaining accurate, re- 
producible results. No preliminary adjustments are 
required, no valves to check, no liquids to drain, it is 
always ready for instant use. 


For complete information request Burrell CO2 Indicator Bulletin 206. 


BURRELL TECHNICAL SUPPLY COMPANY 


1942 FIFTH AVE., PITTSBURGH 19, PA. 
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ENGINEERS : 


INFORMATION ~ 
QUESTIONS and ANSWERS * 
JUST OUT! Audels Power Plant Engineers Guide. 


A complete Steam Engineers Library covering 
Theory, Construction & Operation of Power House 
Machinery i including Steam Boilers, Engines, Tur- 
bines, Auxiliary Equipment, etc. 65 chapters, 1500 
Pages, over 1700 Illustrations. 1001 Facts, Figures 

and Calculations for all Engineers, Firemen, 
Water Tenders, Oilers, Operators, Repairmen and 
Applicants for Engineer's oe 


| AUDEL, Publishers, 49 W. 23 LI. New York 10 
T man A. AUOELS ( POWER PLANT ENGINEERS GUIDE tor trop ox: 


~ twill a 1 in 7 days; then rem a 
a mwontnty wnelt’s Seice of sais Baia Othe rwise | will pak 


with QvesTrions G ANSWERS 


COMPLETE 
PAY ONLY $1 A mo. ! 
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